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ET us suppose for the moment that we say 
8 we have been to Mars. No doubt you 
would take with a grain of salt our vivid 
description of what Mars is like since you 
know that the existing information on 
Mars is still quite limited. 

Herein, however, lies an assumption or 
attitude basic to research in science edu- 
cation: that much is yet to be learned 
and that our concept of truth in our field 
can emerge only through research which 
is rigorous, genuine, and fundamental in 
nature. 

“Science teachers should, by the very 
nature of their training, be producers of 
the finest types of educational research 
and possess at the moment the best 
methods of teaching.” * If the foregoing 
statement were an actual description of 
science educators, they would occupy a 
unique position in the educational field. 
Toward this goal, you will find in the 
following pages, a description of research 

*Kenneth E. Anderson. “Improving Science 
Teaching Through Realistic Research.” Science 
Education, 37, (February, 1953) 55-61. 


in science education for the year 1952 and 
the first six months of 1953. Yet, as you 
read the descriptions of current research 
in our field, note that the findings do not 
reflect natural settings to the extent de- 
sirable, and thus have limited applicability 
in our science teaching. 

Yes, it is apparent that our evidence of 
what “Mars” is like is still quite limited! 
Yet, let us not despair. As we devote 
more time and energy to increasing our 
knowledge of human behavior and the 
methods and techniques of our field, our 
concepts of truth will come into sharper 


focus. 


REVIEW OF RESEARCH IN SCIENCE EDUCA- 
TION FOR THE SECONDARY SCHOOL LEVEL 7 


The purpose of this review is to present 


an up-to-date summarization of research 


+ Secondary School Level Committee: Arthur 
O. Baker, Alfred D. Beck, Clarence Boeck, 
Donald Boyer (Vice-Chairman), Paul M. Brand- 
wein, George T. Davis, Helen W. Harvey, Keith 
C. Johnson, Paul Kambly, Ellsworth S. Obourn, 
F. Atherton Riedel, Herbert A. Smith (Chair- 
man), Francis J. St. Lawrence, C. L. Thiele, 
John Verrill, Percy H. Warren, Lee R. Yothers. 
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studies in the field of science education 
relating to the secondary-school ievel. 
Published research studies appearing in 
periodicals for the year 1952 and for the 
first six months of 1953 are included. A 
number of unpublished studies are included 
which have not been reviewed elsewhere 
even though some of them were completed 
earlier than 1952. 

The report submitted should be con- 
strued as a committee report. It is doubt- 
ful that members of the Secondary-School 
Committee would unanimously agree that 
all of the reports herein included are really 
research studies. Considering the defini- 
tion of a research study as stated by a 
Committee of the NARST,* some of them 
are clearly border-line in nature. How- 
ever, these were included and the problem 
of further discrimination is left to the 
reader. Not all of the studies coming 
under the consideration of the Secondary- 
School Committee could be construed to 
relate entirely to that particular level, since 
some research studies do not fall nicely 


into categories according to grade level. 


Studies Related to Science 
Teacher Education 


Abbas [1] attempted to determine the 
philosophies of science teachers in the 
states of New York, Colorado, California, 
and New Mexico. He stated the purposes 
of his investigation as follows: (1) to 
make an objective instrument containing 
the classification of the main philosophies 
of education of science teachers, (2) to 
use this instrument to make an intensive 
analysis of the theoretical and practical 
positions of science teachers according to 
these different philosophies of education, 
(3) to provide science teachers with an 
instrument by which they can examine the 
relation between their beliefs and_ their 
practices, (4) to determine the prevailing 

* Report of the Overall Committee on Re- 
search of the NARST. “What. Constitutes a 


Research Investigation in Science Education?” 
37 (February, 1953) pp. 53-4. 
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philosophy of education among science 
teachers in their beliefs and practices, and 
(5) to detect the influence of certain fac- 
tors on the philosophies and practices of 
high school science teachers. Some of 
the conclusions reached as a result of this 
study were as follows: (1) the majority 
of high school science teachers as indi- 
cated by their responses on the question- 
naire, were likely to accept and to practice 
educational experimentalism; (2) nearly 
one-tenth of the science teachers repre- 
sented in the survey accepted and were 
likely to practice educational authoritari- 
anism, whereas nearly all of them rejected 
educational laissez-faire ; (3) science teach- 
ers in Colorado appeared to accept and 
practice educational experimentalism more 
than science teachers in New York, Cali- 
fornia, or New Mexico; (4) the higher 
the educational qualifications of the sci- 
ence teacher involved, the more likely was 
he to endorse and practice educational ex- 
perimentalism; (5) the load of the science 
teacher was a significant factor in influenc- 
ing his philosophy of education (science 
teachers with a weekly class load of more 
than 25 classes displayed a greater degree 
of indifference than teachers with a lighter 
load); (6) older teachers were more 
likely to accept and practice educational 
authoritarianism than younger teachers; 
and (7) approximately one-fifth of the 
science teachers who accepted or practiced 
a definite philosophy of education were 
found to have inconsistencies between their 
beliefs and practices. 

Ferguson [19] made a study of the 
status of the science teacher in Ohio 
public secondary schools. This study was 
based on an analysis of the reports of the 
high school principals which are on file 
with the Ohio State Department of Educa- 
tion. A representative sample of teachers 
in schools of various enrollment sizes and 
school districts was chosen for the study. 
The findings were in general very similar 
to those which have been shown to exist 
by many of the status studies made else- 
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where. Perhaps the most significant find- 
ing was the fact that about one-half of 
the science teachers did not meet the mini- 
mum requirement for certification; and, 
in addition, that over fifteen per cent were 
wholly without science training of any 
kind. 

A study was made by Miller and Mallin- 
son |32] to determine the attitudes of 
science teachers of the State of New York 
with respect to the Regents’ Examinations 
in science. A questionnaire was formu- 
lated and sent to a representative sampling 
of teachers in New York State. Teachers 
in the study were divided into two categor- 
ies, namely, those who had had experience 
in teaching science outside the State of 
New York and those whose only experi- 
ence had been within the state. The con- 
clusions reached as a result of analysis 
of the data provided by the questionnaire 
are too lengthy to include in full here. 
In general, it may be said that teachers 
felt the examinations were fair; better 
for the college-bound students than for 
the non-college students; and better as a 
measure of factual achievement than for 
understanding of science. Teachers also 
felt that they were not restricted in what 
they wished to teach by the Regents’ Ex- 
aminations. Evidence was presented to 
show that both teachers and _ students 
tended to be more concerned with the 
student’s ability to pass the Regents’ Ex- 
aminations than with the student’s knowl- 
edge of science. In spite of the fact that 
this might be considered as an indictment, 
teachers did not wish to see the Regents’ 
Examinations abolished because of the pos- 
sibility that standards might be lowered. 
In fact, nearly ninetly per cent of the 
teachers wished to retain the Regents’ Ex- 
aminations, although a majority would 
prefer to have some modification of cur- 
rent procedures. Two-thirds of the teach- 
ers favored improvement and only ten per 
cent believed that the examinations should 
be discarded. A list of eight specific 
recommendations was submitted by the 


Seconp ANNUAL REVIEW 335 


authors looking to the improvement of 
the Regents’ Examinations. An _inter- 
esting list of favorable and unfavorable 
comments made by teachers responding to 
the questionnaire was included in the re- 
port of the investigation. This list of 
comments merits careful study. 

An exceptionally interesting investiga- 


tion was made on the prevalence of belief 


in science misconceptions by Blanchet [6]. 
Blanchet stated the purpose of his investi 
gation as follows: to find out the preva- 
lence of belief in certain popular science 
misconceptions among a group of in-service 
teachers in the common schools for negroes 
in Georgia. His study included a sample 
of 318 in-service teachers attending the 
Fort Valley State College at Fort Valley, 
Georgia. A true-false test including 100 
science misconceptions was formulated and 
administered to the teachers. As a result 
of his study, Blanchet concluded that a 
large number of misconceptions were held 
by teachers in service. As a result of this 
study, a recommendation was made to 
include appropriate teacher-training cur- 
riculum materials specifically designed to 
relieve in-service teachers of belief in such 
misconceptions. Further recommendations 
were to the effect that additional studies of 
the kind reported needed to be made to de- 
termine the prevalence of science miscon- 
ceptions in general. Other studies were 
recommended to determine if there might 
not be other science misconceptions which 
are commonly held by teachers active in 
the field. This study and the recommen- 
dations made by the investigator are 
especially significant because of their obvi- 
ous relationship to some of the objectives 
of science education, namely, the teaching 


of scientific information and attitudes. 


Studies Related to Principles of Science 

McKibben [31] made an analysis of 
principles and activities of importance for 
general biology courses in high school. 
This study was conducted: (1) to evalu- 
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ate principles of biological science for gen- 
eral education in general biology courses 
in high schools; and (2) to determine the 
relative value of activities in contributing 
to an understanding of principles to which 
they have been related for use in such 
courses, and whether each activity would 
more appropriately be performed as a 
demonstration or as an individual labora- 
tory activity. A jury of specialists in the 
teaching of high school biology was asked 
to determine whether each principle in 
Martin’s [30] list was essential, desirable, 
or undesirable for high school courses in 
the light of the ten imperative needs of 
youth. -As a result of the jury ratings, 
the biological principles were listed in 
order of importance for general education 
in high school biology. After the identifi- 
cation of the most important 100 principles, 
an examination was made of textbooks, 
workbooks, and periodical literature, in 
order to locate activities contributing to 
an understanding of these principles. A 
total of 633 distinct activities were identi- 
fied and were then assigned to the prin- 
ciple or principles to which such an ac- 
tivity might conceivably contribute. The 
principles and related activities were then 
submitted to a selected jury. The jury 
members were instructed to evaluate the 
activities on a scale of five points, the 
rating to be determined by judging the 
extent to which such an activity con- 
tributed to an understanding of the prin- 
ciple. As a result of her investigation, 
McKibben concluded that the principles 
of biological science: in her revised list 
constituted a sufficient basis for the estab- 
lishment of a high school biology course. 
It was also apparent that principles in- 
cluded in the revised list were representa- 
tive of all of the major divisions of the 
field of biology and all but two of the 
minor divisions included in Martin’s [30] 
study, thus indicating that an adequate 
coverage of subject matter had been pro- 
vided. She also determined that there 
were sufficient activities which were well 
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suited to develop an understanding of a 
majority of the important principles. How- 
ever, for some of the principles no con- 
tributory activities were found. She con- 
cluded that a slight majority of the 
activities ideally or well suited to de 
veloping an understanding of principles to 
which they were related could more ap 
propriately be performed as demonstrations 
than as individually performed laboratory 
exercises. 

Recent scientific advances are important 
to the science educator. In a recent study, 
Abrahams [3] attempted to classify recent 
scientific developments according to the 
principles of physical science to which they 
apply or by which they are governed. 
The author abstracted a list of develop- 
ments in physical science for the decade 
1940-1950. The principles with greatest 
frequency of application were determined 
to the end that the most important prin- 
ciples be taught as an aid in the under- 
standing of current problems. Certain 
criteria were established in order to de- 
termine the developments which were to 
be considered. After the developments 
had been identified, the investigator as- 
signed each development to one of the 
principles formulated by Wise [37]. A 
jury passed on the accuracy of the investi- 
gator’s classifications. The most signifi- 
cant findings and conclusions were: the 
principles for which the greatest number 
of applications were found are those on 
atomic composition, decomposition, fission, 
and bombardment; the nature of waves; 
radio; radio-activity; and energy and 
transmutation. Most of the applications 
were found to pertain to the field of physics. 
In fact, 348 applications were found for 
physics, 56 in chemistry, and none for 
geology. The author concluded that, al- 
though the trend was evidence of the 
war-time developments in the field of 
physics, it cannot be assumed that the 
importance of the other principles has been 
thereby considerably diminished. It was 
concluded that the increased importance of 
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the principles to which the new technologi- 
related been 


enhanced, and that they are deserving of 


cal developments are has 
more attention than has currently been 


rendered to them by science educators. 


Studies Related to Teaching Procedures 


The studies reviewed under this head- 
ing 
Nichols [34] undertook a study in order 


represent diverse lines of inquiry. 


to develop “new” or improved demon- 
strations for chemistry which have sim- 
plicity of design, in which forceful pres- 
entation of the principle involved could be 
made, and which had “purity of concept.” 
Demonstrations were catalogued according 
to the principles which they illustrated. 
The list of science principles prepared by 
Wise [37] was used as the starting point 
in this investigation. Four scientific prin- 
ciples of these 66 were selected at random. 
Specific criteria and procedures were de- 
veloped for the selection of demonstra- 
The 


involved in 


extensive work 
the the 
cataloguing of 27 demonstrations accord- 
ing to the scientific principles illustrated, 
the improvement of three demonstrations, 


tions. laboratory 


study resulted in 


and the development of five “new” ones. 
all 
included critical comments. 


Descriptions of demonstrations also 

Jacobson [23] made a philosophical ex- 
amination of the role of science education 
in the development of ability to cope with 
The 


examined the so-called primitive modes 


problematic life situations. author 
of response to problem situations and then 
pointed out that it is the concern of science 
educators to develop more appropriate 
responses to problem situations. He classi- 
fied methods employed in science educa- 
tion into five categories. These were: (1) 
fixed 


methods based reliance on 


(2) 


upon a 
authorities, methods based on inten- 
sive study of a select portion of science 
subject matter, (3) the study of the de- 
velopment of selected scientific concepts, 
(4) methods growing out of analysis of 
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the problem-solving process, and (5) the 
study of community problems. An analy- 
sis of action in problem situations was 
presented. Points discussed were. (1) 
(2) [ 


reference for viewing a situation, (3) prob- 


problem identification, points of 
lem sensitivity, (4) initiation of inquiry, 
(5) fruitful hypotheses, (6) the evalua- 
tion and use of sources of information, 
and (7) group approach to problem solv- 
ing. An examination of the role of values 
and value judgments in problematic life 
situations was then made. The probable 
impact of values and value judgments on 
all types of problematic situations including 
the 


was 


scientific was indicated. The study 


concluded with some considerations 
for the guidance of the science educator. 
Three questions were discussed which re- 
ferred to the difficulties of science instruc- 
tion which attempts to develop abilities to 


The 


first of these was concerned with the prob- 


cope with problematic life situations. 


lem of initiating instruction designed to 
develop the appropriate skills for problem 
solution. The second question was con- 
cerned with the handling of controversial 


Valuable 


to appropriate procedures to be employed 


community problems. clues as 


were given. The third and last question 
the 
obtaining of useful, imaginative hypotheses. 


was concerned with formulation or 


An experimental study was conducted 
by Boeck [7] in which he sought to com- 
pare the learning in high school chemistry 
laboratories of students instructed by use 
of an inductive-deductive approach with 
by the 
deductive-descriptive 


the learning of students taught 


more conventional 


approach. Experimental and_ control 
groups were established in order to com- 
pare the relative attainment as a result of 
instruction by the two methods. Compari- 
sons were made on the basis of four specific 
objectives which were: (1) knowledge of 
basic facts and principles of chemistry ; 
(2) application of the principles of chem- 
istry to new situations; (3) knowledge of 


and ability to use the scientific method 
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with an accompanying scientific attitude ; 
and (4) ability to perform in the labo- 
ratory with resourcefulness, using sound 
techniques. One experimental and one 
control class were taught at the Univer- 
sity of Minnesota High School. In addi- 
tion, seven other classes selected at random 
from the schools of Minnesota were uti- 
lized in the study. Appropriate evaluation 
procedures were employed and _ included 
pre-tests and post-tests, an intelligence 
test, and a laboratory performance test. 
Differences were observed in favor of the 
inductive-deductive class for all the objec- 
tives. Statistical analysis of the data re- 
vealed significant differences in the case 
of the objectives of knowledge of and 
ability to use scientific method and _ atti- 
tude, and in ability to identify proper 
laboratory techniques. A further finding 
was that the retention examinations cover- 
ing the application of principles and sci- 
entific method and attitude showed differ- 
ences in mean scores in favor of the 
inductive-deductive class. Boeck concluded 
that since the inductive-deductive class did 
as well as or better than the deductive- 
descriptive classes in the attainment of 
general outcomes of high school chemistry, 
and was significantly superior with respect 
to obtaining knowledge of and ability to 
use the methods of science with accom- 
panying scientific attitudes, the method 
would be employed in the University High 
School in the future. He also recommends 
a broad-scale study to determine whether 
the inductive-deductive technique might 
not be a more fruitful teaching method 
under field conditions. 

Crall [16] studied the effect of basing 
class experiences on the application of 
biological principles. Evaluation was made 
by comparing the progress of students 
using this method to the progress of other 
classes not based on the application of 
principles. The study ran for one school 
year and was based on 201 applications 
relating to 37 different biological prin- 
ciples. Student progress in both the ex- 
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perimental and control classes was based 
on obtaining measures of growth on eleven 
different objectives. The objectives might 
be described as those typical of the kind 
found in authoritative statements in the 
literature of science education. A variety 
of evaluation techniques were used includ- 
ing such devices as questionnaires, interest 
and aptitude tests, interview forms, forms 
for parents, forms for other teachers, guide 
sheets and anecdotai records. One might 
describe the use of evaluation techniques 
employed in the study as “intensive.” The 
author felt that he had demonstrated the 
practicability of basing tenth-grade biology 
class experiences on applications of bio- 
logical principles. Perhaps the most sig- 
nificant conclusion reached by the author 
was that under certain conditions, students 
being taught by the application to prin- 
ciples method made more progress toward 
certain goals than when class instruction 
was not based on application of biological 
principles. 

The responsibility of the classroom 
teacher for guidance has commonly been 
recognized. However, it is seldom that 
fruitful suggestions for the implementation 
of guidance by the classroom teacher have 
been forthcoming. Mohler [33] conducted 
an investigation with a high school biology 
class to determine what might be done in 
this area. A series of instruments were 
employed in order to collect information 
which might be useful to the instructor 
in promoting greater rapport between the 
pupil and the teacher. In general, his 
plan consisted of: (1) developing group 
dynamics and rapport, (2) obtaining in- 
formation on a personal questionnaire, (3) 
having students write an autobiography, 
(4) obtaining of a rating blank from 
homeroom teachers, (5) rating and diag- 
nosis of work every nine weeks, (6) in- 
terviewing the pupil, and (7) evaluating 
each individual in terms of a follow-up. 
An explanation was presented outlining 
the nature of the procedures employed. 
The use made of the data obtained from 
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the instruments employed was discussed. 
The author that the method 
seemed to work moderately well and that 
the students apparently benefited from this 
experience. 

Littrell [29] made a study of labora- 
tory and high 
school biology in which he attempted to 


concluded 


practices objectives in 
determine whether practice was conform- 
ing with statements of objectives to be 
attained as a result of science instruction. 
This study involved two groups of teachers, 
8C of whom were biology teachers in the 
state of Nebraska and 70 of whom were 
members of the National Science Teachers 
Association outside the State of Nebraska. 
A survey was made through use of a 
questionnaire in which information was 
sought relative to: (1) laboratory admin- 
istration, (2) laboratory management, (3) 
learning activities employed, and (4) gen- 
eral objectives of laboratory instruction. 
Littrell concluded that the available evi- 
dence indicated that the practice of high 
school biology teachers was not conform- 
ing to present statements of objectives to 
the 
practical. 


believed to be desirable and 
The the 
study seemed to lack the ability to dis- 
criminate 


extent 
teachers included in 


effectively between objectives 
which are appropriate and those which are 
not appropriate to high school biology in- 
struction. Furthermore, the statements of 
the purpose of the laboratory as expressed 
by the teachers seemed to be inconsistent 
with the checking of the objectives and 
The 


investigator concluded that there was a 


the activities listed in the study. 


serious need for an authoritative committee 
representing high school biology teachers, 
science specialists, science educators, and 
other interested groups, which should have 
for its goal, the formulation of a more 
specific statement of laboratory objectives 
suitable for high school biology. 


Facilities for Science Instruction 
Studies related to the provision of facili- 
ties for science instruction were completed 
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by Brown, Cook, Johnson and Kerwan. 


3rown [13] defined the of his 


(1) 


quate laboratory with the proper facilities, 


purpose 
study as being: to describe an ade- 
(2) to list the equipment necessary, and 
(3) to provide 
which would meet the needs and interests 
of the 
physical 


functional experiences 


students in general science and 


Data 
from a study of several different labora- 


sciences. were collected 
tories from which various ideas of design 
Additional data were ob- 
tained by making a survey of literature 


were obtained. 


in order to secure a list of experiences 
which would teach the main generalizations 
and applications in general science, phys- 
the 
investigations made in this study, a de- 


ics, and chemistry. As a result of 
sign of a science room with accompanying 
storeroom, darkroom, workroom, and office 
The 


very flexible laboratory arrangement. 


was suggested. design permits a 
A study by Cook [15] was very similar 
Cook defined his 


investigation as a study carried on in order 


in design and concept. 


to develop a design for a science classroom 
in which general science, biology, physics, 
school science 


chemistry, or other high 


offerings could be satisfactorily taught. 
The room was designed with those schools 
in mind which would be able to employ 
Data for the 


investigation were collected by 


only one science teacher. 
visitation 
to several schools which were thought to 
better 
ments. An 


have than average science depart- 


examination of the profes- 
sional literature as well as correspondence 
furniture manufacturers 


with laboratory 


was conducted. The study concluded with 
the submission of a design for a general- 
ized science classroom with two adjoining 
workrooms and storage rooms. 

In a unique study, Johnson and Ker- 
wan [24] attempted to ascertain current 
practices in the use of greenhouses as 
part of the biology program in high schools. 
Data for the study were collected by use 
of interviews and questionnaires. Various 


aspects of problems associated with green- 
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Such 
factors as humidity control, light control, 
the 
considered. 


house operation were examined. 


greenhouse, and labor 
The 


made of greenhouses was explored and 


divisions in 


were educational use 


thirteen activities which are frequently 


carried on, and in which biology classes 
The 


factors of financial aspects of greenhouse 


participate, were listed. additional 
operation and community cooperation were 


explored. Some of the pertinent com- 
ments of individuals involved in interviews 
and the questionaires were reported. The 
that the 


schools operating greenhouses is relatively 


authors concluded number of 
small; and, in addition, that diverse prac- 
tices are employed in using, operating, and 
financing greenhouses. 

with the Enrichment 
of Science Instruction 


Studies Concerned 


Carrier [14] made an_ investigation 


which was concerned with the location of 
recent science articles in popular periodi- 
cals which would be of use in providing 
for science 


supplementary reading in 


classes. A catalogue of the articles located 
was made and brief annotations were pro- 
vided for the convenience of secondary 
total of 


articles was identified which might be of 


school science teachers. <A 775 


use in high school science. The articles, 


complete with author, periodical name, 
date, and volume, together with a descrip- 
tive annotation were catalogued. Among 
the recommendations made by the author 
for use of the catalogue was one pertain- 
ing to its value as a source of possible 
student science projects. 

Irish [22 


was to select and organize from periodical 


In a study by the purpose 


literature, materials of soil conservation 


suitable for integration into the courses 
of high school science for general educa- 


tion. <A tentative outline of various phases 


or aspects of soil conservation was de- 


veloped to serve as criteria in locating and 
identifying such materials in representa- 
and periodicals. The 


tive newspapers 
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majority of the criteria proposed were 
established by recourse to expert authority. 
Using the outline which had been de- 
the 


issue of 


veloped, investigator examined a 


month’s four newspapers and a 


year’s issue of three magazines. The news- 
papers utilized in the investigation were 
the Des Moines Register, The Daily Okla- 
homan, the Spokesman Review, and the 
New 
Country Gentleman, Reader's Digest, and 


The Land. 


obtained 


York Times. Magazines used were 
It was possible to classify data 
the the fol- 
(1) aspects related to 


from sources into 
lowing categories : 
natural agencies or forces; (2) aspects re- 
lated to agricultural, ranching, of forestry 
practices; (3) technological aspects; (4) 
educational and (5) 


aspects ; legislative 


and administrative aspects. Forty-nine 
aspects were identified and were evaluated 
by four specialists in the teaching of sci- 


As-. 


pects that were given a composite positive 


ence in addition to the investigator. 


value by the five evaluators were assigned 
to the principles developed by Martin | 30}, 
or to the list developed by Wise [37], or 
to one of the five major scientific attitudes 
established by Curtis [17]. It was found 
possible to make such an assignment with 
respect to every aspect. The investigator 
that: (1) thirty-three of the 
forty-nine aspects were of value for in- 


concluded 


clusion in courses of high school science 
(2) 
these aspects could appropriately and de- 


for general education, and each of 
fensibly be assigned to either a principle 
or to an attitude. The author concluded 
that the outline developed in this investi- 
gation had sufficient validity to justify its 
use in investigations of periodical mate- 
rials concerned with conservation. It was 
also evident that periodic literature con- 
tains much material dealing with soil con- 
servation which has positive value when 
integrated into courses of high school sci- 


ence for general education. The investi- 


gator also concluded that each of the 
aspects or phases of soil conservation 


which received a positive value for inte- 
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gration into courses of high school science 
contained materials which could contrib- 
ute to the understanding of principles of 
physical and biological science and which 
also might assist in the development of 
scientific attitudes. 

In a similar but less comprehensive 
study by Langton [26], a resource unit 
was developed which could be utilized in 
the integration of forest conservation ma- 
terials into the curricula of social studies, 
language arts, and sciences. Data for the 
study were collected by means of a survey 
of the literature in the fields of conserva- 
tion, forestry, and forest fires. Part One 
of the unit developed consisted of a gen- 
eral analysis of the problem. Part Two 
of the unit included lists of activities, topic 
questions, evaluation techniques, and sug- 
gestions as to the manner in which the 
materials might be integrated into the cur- 
riculum. The study revealed that there 
was a tremendous amount of conservation 
material available in a variety of agencies 
throughout the state of Washington. How- 
ever, much of the material was unsuitable 
for use in the classroom because of the 
technical nature of the data. The investi- 
gator recommended that numerous resource 
units, teaching units, and courses of study 
ought to be developed on various aspects 
of conservation. 

Pace [35] conducted a study in which 
he directed attention to a number of points 
at which applications from aviation might 
serve to enrich the physics course. He 
presented a number of sample guide sheets 
which could be used for classroom teach- 
ing. These might also be used as sug- 
gestions for the preparation of similar 
materials more suitable to the teacher's 
own local situation. In one part of the 
investigation, a summary of a physics 
course was made and one or more specific 
applications or illustrations from aero- 
nautics which could be used in teaching 
the various principles of physics were indi- 
cated. Part Two of the study provided 
guide sheets which were of three kinds 
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as follows: (1) sheets for construction of 
simple pieces of apparatus for demonstrat- 
ing aeronautical or physical principles, (2) 
guide sheets for performance of simple 
experiments or demonstrations pertaining 
to such principles, and (3) guide sheets 
for use in directing study activities to 
familiarize the student with aeronautical 
concepts or applications. Perhaps the 
most significant point made in the conclu 
sion was the fact that not only are there 
many practical applications of a particular 
science such as physics which are found 
in all kinds of devices and situations, but 
also that many such applications are not 
obvious to teachers or pupils. The in- 
vestigator indicated the need for similar 
studies related to a determination of the 
practical applications of the science in 
volved in other environmental areas such 
as home, health, foods, fuel, etc. The in 
vestigator further pointed out that, whereas 
there is a considerable body of material 
for reading about physics, aviation, and 
related areas, there is little material availa 
ble which suggests first-hand experience 
with actual science materials. Studies 
designed to meet this particular need would 
be a real contribution. 

Blane [5] made a study which attempted 
to establish a realistic basis for enrichment 
of the general science program offered in 
a typical junior high school. The study 
proposed to show how methods and mate- 
rials of audio-visual instruction might be 
used to enrich the teaching of general 
science. An effort was made to focus at- 
tention on careful selection and effective 
utilization of instructional aids so that 
these might become an integral part of 
the teaching procedure. The work was 
to serve as a practical guide which the 
teacher in the classroom could find useful 
in the daily task of bringing the world to 
the child. Procedures involved in the 
investigation included an examination of 
the contributions of research to the field 
of science education; the construction, ad- 
ministration, and interpretation of a sci- 
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ence interest questionnaire for junior high 
school pupils; and the establishment of 


criteria for selection and principles of 


utilization of audio-visual instructional ma- 
terials available to the teacher. The fourth 
and final phase of the study was concerned 
with integration of the audio-visual in- 
structional materials available into a topical 
organization of a general science program. 
No conclusions relative to the probable 
influence of the investigation or results 
obtained through use of suggestions in 
the study were reported by the author. 

A study designed to determine what 
community resources were being used by 
high school science teachers, together with 
methods utilized and frequency of use, was 
conducted by Bailey [4]. Data for the 
study were gathered by means of the check- 
list which was sent to 380 science teachers 
in one state. A list of fifteen findings was 
submitted. Perhaps the most significant 
single finding was one indicating that the 
three conditions: (1) rigid class schedules, 
(2) transportation difficulties and ex- 
penses, and (3) lack of available resources, 
were the most frequent obstacles to wider 
use of community resources. Other find- 
ings included such items as types of com- 
munity resources utilized, the possibility 
of teacher liability in case of accident, and 
disfavor and objection among other faculty 
members. The investigator pointed out 
that teachers of science have been im- 
pressed only by the larger agencies of 
the community as resources to be used 
in their teaching and have overlooked the 
smaller resources, such as lakes, ponds, 
rivers, etc., which are to be found in every 
community. He also reported that teach- 
ers of general science made most frequent 
use of community resources. Teachers of 
biology, chemistry, and physics followed 
in that order. Among the recommenda- 
tions submitted was one suggesting a re- 
laxation of the rigid schedules in high 
school so that more extensive use of com- 
munity resources might be made. Teach- 
ers of science were encouraged to be more 
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receptive to use of a wider variety of 
resources in the community. 


Studies Related to Evaluation of 
Science Instruction 

Flather [20] conducted an evaluation of 
the science program in the high schools of 
British Columbia. In a study which is 
very hard to review, he described his 
research as employing the historical method 
to trace the three antecedents of the pres- 
ent program consisting of three consecu 
tive courses in general science for grades 
9, 10, and 11, followed by offerings of 
one-year courses in biology, chemistry, and 
physics. Achievement in general science 
courses was considered with regard to 
such representative factors as sex, urban 
vs. rural students, socio-economic status, 
and native and foreign birth. From former 
student opinions, he concluded that the 
ninth-grade course has been rather suc- 
cessful in developing the students and in 
diffusing scientific ideas into society. The 
tenth and eleventh grade courses were 
more successful in this latter respect than 
courses of twenty-five years ago. His 
study indicated that achievement in _biol- 
ogy was satisfactory, with former stu- 
dents and teachers reporting very favor- 
ably on questionnaires with regard to the 
covering of principles, skills, and objec- 
tives. He indicated that the present biol- 
ogy course is very adaptable. His findings 
indicated that achievement in chemistry 
had been satisfactory, but that it lacked 
topics of interest to girls, and for nurses 
and home use. Practically identical find- 
ings were reported for physics. Evidence 
was presented showing the qualifications 
in science fields of teachers employed as 
teachers of general science and biology 
Teachers of general science tended to be 
reconverted specialists. Additional find- 
ings were reported on many other phases 
of science education, but these are too 
voluminous to include here. 

Hadley, Scott, and Van Lente [21] 
made an investigation of the relation of 
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high school preparation to college chem- 
istry grades. The high school records of 
696 students who were enrolled in begin- 
ning college chemistry were examined. 
Grades made by students in high school 
chemistry, mathematics, and physics were 
utilized in making comparisons with the 
grades received in college chemistry courses. 
The college chemistry courses were taught 
on the assumption that students had had 
no high school chemistry. The investiga- 
tors found that the group that had had 
at least some high school chemistry, phys- 
ics, and mathematics had the lowest per- 
centages of “D” and “E” grades and the 
highest percentages of “A,” “B,” and “C” 
grades. A comparison of students who 
had had high school chemistry with those 
who had had no high school chemistry, 
with mathematics and physics preparation 
disregarded, showed marked superiority. 
Students who had had a combination of 
high school chemistry, physics, and mathe- 
matics made the best records in beginning 
chemistry in college. The investigators 
reported that the most common grade 
made by students with high school chem- 
istry, physics, and mathematics, was “B.” 
No effort was made, however, to determine 
how much of this was due to high school 
courses themselves, and how much to 
other factors. 

Abbas [2] made a study which had for 
its purpose a determination of whether or 
not there is any relationship between actual 
achievement in science and achievement 
of general educational objectives. More 
specifically, answers were sought to the 
following questions: (1) What is the 
degree of relationship between getting 
along well with others and achievement 
in science? (2) Do students who are rated 
as outstanding in taking an active part 
in group living differ in their achievement 
in science from others? (3) What is the 
relation between the ratings of the stu- 
dent in taking good care of personal and 
school materials and equipment and _ his 
rating in actual achievement in science? 
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(4) What is the bearing of observing 
attendance regulations upon achievement 
in science? Major sources of data for 
the study were the report cards of students 
in the College High School of Colerado 
State College. As a result of a statistical 
analysis, the author reported a list of 
significant findings and conclusions. Sig- 
nificant contingency coefficients were re 
ported between ability to follow plans and 
directions and actual achievement in sci- 
ence, between getting along well with 
others and achievement in science, and be- 
tween ability of the student in directing 
his individual activities effectively and 
achievement in science. Six additional 
contingency correlations were reported 
which differ significantly from zero, but 
which represented lower degrees of as 
sociation than the items listed above. The 
investigator pointed out that different de 
grees of correlation may be expected if 
other methods of evaluation are used. The 
method used in evaluation in the study 
depended in part on the subjective judg 
ment of teachers. 


Trends mn Science Education 


An extensive investigation on mid 
century trends in science teaching is re 
ported by Hurd [18]. An analysis and 
synthesis of over 1,800 articles, research 
studies, committee reports, and yearbooks 
covering a fifty year period, were made to 
determine what trends seem to be evident 
in science teaching. ‘The - investigator 
cautioned, however, that whether a state- 
ment represents a status, trend, or predic- 
tion is partly dependent upon one’s evalua- 
tion and interpretation of his own experi- 
ence. The author categorized the trends 
into ten different groups. These were in 
reference to: (1) point of view of science 
teaching, (2) objectives of science teach- 
ing, (3) psychology of learning, (4) cri- 
teria for the selection of science content, 
(5) organization of science content, (6) 
laboratory methods, (7) classroom methods, 
(8) textbook and reference materials, (9) 
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new types of science courses, and (10) 
evaluation. In summarizing the results 
of his inquiry, the author identified the 
following points: (1) it is expected that 
a large number of major changes will be 
made in the high school science curriculum 
in the next few years, (2) these changes 
will be toward a better adaptation to con- 
servation of human resources, and (3) 
the entire program of science teaching 
should be re-examined before the increased 
enrollments of the elementary schools 
reaches the secondary level. 

Lefler [28], Johnson [25], and Brown 
[12] submitted brief reports of trends 
in science courses and enrollment in con- 
nection with a_ special issue of The 
Bulletin of the National Association of 
Secondary School Principals. Lefler con- 
sidered the trends in physics which were 
related to teacher training, professional 
organization membership, textbooks, work- 
books, demonstration or laboratory teach- 
ing, maintaining the physics laboratory, 
the reference table, school and community, 
and the physics classroom. He provided a 
summary of some of the pertinent research 
studies related to trends in the instruction 
of physics and contributed some original 
material of his own. The report gave 
an excellent bird’s-eye view of the present 
status of physics in high schools. 

Brown provided much the same kind 
of summary in considering high school 
courses in integrated physical science. 
Much of the research relating to the 
integrated physical science courses was 
briefly summarized. The value of inte- 
grated physical science courses was con- 
sidered, along with the objectives of in- 
struction, and certain course characteristics. 
Attention was given to the fact that prac- 
tices in courses presently offered are ex- 
ceedingly diverse. Class procedures and 
evaluation techniques were considered, to- 
gether with textbooks presently available 
for such classes. Possibly the best part 
of the brief report was the summary, 
published in The Science Teacher, in 


which inferences and conclusions were 
given by the physical science symposium. 
The author has added five additional sum- 
mary statements. Brown indicated that 
pupil planning should play a large part 
in the flexible class procedure suggested 
in the study of units or areas generally 
regarded as resources or guides for the 
course. He stated that an integrated 
physical science course is probably as well 
suited as a basis for further college work 
as existing special courses, and _ possibly 
better as a terminal course in science. He 
indicated that careful consideration should 
be given to problems of articulation with 
the expanding program of elementary sci- 
ence in planning integrated science courses. 

Johnson [25] made a synthesis of three 
recent nation-wide statistical studies in 
order to summarize the present status of 
high school science. His analysis was 
concerned with the occurrence of science 
courses expressed in enrollments, occur- 
rence of science courses expressed in 
numbers of courses offered, and science 
requirements for graduation. Some ex- 
cellent tables and graphs were included in 
the study. An examination of the graphs 
prepared showed clearly that, although 
science enrollments have tended to increase 
consistently in general science, biology, 
physics, and chemistry, the increase has 
not been commensurate with the general 
increase in over-all high school enrollment. 
Except for physics and chemistry, the 
specialized sciences, have shown consis- 
tent decline in actual enrollment. His ex- 
amination of requirements for graduation 
indicated that two semesters of science, 
oiten biology, are the most common re- 
quirement. However, many schools re- 
quire four or more semesters of science. 
The investigator also noted that many new 
science courses have appeared, especially 
in the larger high schools, and that science 
instruction has become a part of physical 
education, industrial arts, and vocational 
education. Johnson concluded the report 
by pointing out many new factors make 
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it appropriate for educational leaders to 
study the science courses and the facili- 
ties provided for science instruction. These 
factors are: (1) increases in science en- 
rollment, (2) introduction of new high 
school science courses,(3) increased em- 
phasis on science education in the elemen- 
tary school, (4) the development of science 
instruction as a part of general education 
at junior college levels, and (5) the in- 
creasing concern over shortages of sci- 
technological 


entific, engineering, and 


personnel. 


Miscellaneous Investigations Related 
to Science Instruction 
Brandwein [8,9,10,11] is 


conducting a unique longitudinal study 


presently 


which is concerned with the selection and 
training of future scientists. The investi- 
gator sketched the outline and precedures 
employed in the investigation in a series 
of four articles. Possibly the most signifi- 
cant aspect of the investigation reported 
to date is a tentative identification of four 
“patent factors” which seem to affect the 
origin of interest in science in students 
with science potential. These are: (1) 
high intelligence of the type which results 
in high success on tests of intelligence and 
of mathematics and verbal skills, (2) well- 
trained teachers, (3) the opportunities 
for work in science, and (4) success in 
science over and above success in other 
intellectual or artistic endeavors. The 
investigator believes that the observations 
made to date tend to support the tentative 
hypothesis that there is no single trait 
called “science talent.” High level ability 
in science (science talent) is a function of 
high general intelligence. This study is 
a welcome change in that the emphasis is 
placed, for once, on positive deviates. In 
too many instances, research has tended 
to concern itself with negative deviates. 
Educators will follow the results of this 
particular investigation with interest be- 
cause of many factors. 
time of crucial shortages of scientists and 


However, in a 
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other technological workers, the study as- 
sumes added significance, because of the 
implications which it may have in influenc- 
ing procedures employed elsewhere. 

Lee [27] made an investigation of the 
relation of certain background factors to 
sex information and attitudes. The in 
vestigation was conducted for the purpose 
of determining whether the relationship 
between the sex knowledge and attitudes 
toward sex education for tenth-grade stu- 
dents was the same as that of adults. The 
relation of sex information and _ attitude 
toward sources of information was also 
determined. Sex differences, degree of 
satisfaction with sex information received, 
and other background factors such as grade 
level, father and mother’s occupation, and 
religion were considered. Eight schools 
cooperated in the study and all were 
selected from the state of Oregon. One 
large city, two small cities, and several 
small town consolidated-rural high schools 
were represented. One school was dropped 
because results obtained in it were mark 
edly different from results obtained else- 
where. Results of the study indicated that 
parents, teachers, and companions, in that 
order, served as sources of sex informa- 
tion. However, 80 per cent of the high 
school students reported that they had re- 
lied on more than one source of sex in- 
formation. There was a tendency for 
boys to seek information from their fathers, 
and for girls to seek information from 
their mothers. However, mothers were 
consulted much more frequently by their 
children than fathers. The source of in- 
formation was more likely to be a reliable 
source, t.¢., mother, teacher, or supervising 
adult in the case of girls, than in the case 
of boys. It is perhaps significant that 
more than 75 per cent of the boys failed 
to cite either father or mother as having 
given them sex guidance. Approximately 
half of the students in the study indicated 
that they were satisfied with the informa- 
tion available to them concerned with 


human birth and reproduction. Signifi- 
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new types of science courses, and (10) 
evaluation. In summarizing the results 
of his inquiry, the author identified the 
following points: (1) it is expected that 
a large number of major changes will be 
made in the high school science curriculum 
in the next few years, (2) these changes 
will be toward a better adaptation to con- 
servation of human resources, and (3) 
the entire program of science teaching 
should be re-examined before the increased 
enrollments of the elementary schools 
reaches the secondary level. 

Lefler [28], Johnson [25], and Brown 
[12] submitted brief reports of trends 
in science courses and enrollment in con- 
nection with a _ special issue of The 
Bulletin of the National Association of 
Secondary School Principals. Lefler con- 
sidered the trends in physics which were 
related to teacher training, professional 
organization membership, textbooks, work- 
books, demonstration or laboratory teach- 
ing, maintaining the physics laboratory, 
the reference table, school and community, 
and the physics classroom. He provided a 
summary of some of the pertinent research 
studies related to trends in the instruction 
of physics and contributed some original 
material of his own. The report gave 
an excellent bird’s-eye view of the present 
status of physics in high schools. 

srown provided much the same kind 
of summary in considering high school 
courses in integrated physical science. 
Much of the research relating to the 
integrated physical science courses was 
briefly summarized. The value of inte- 
grated physical science courses was con- 
sidered, along with the objectives of in- 
struction, and certain course characteristics. 
Attention was given to the fact that prac- 
tices in courses presently offered are ex- 
ceedingly diverse. Class procedures and 
evaluation techniques were considered, to- 
gether with textbooks presently available 
for such classes. Possibly the best part 
of the brief report was the summary, 
published in The Science Teacher, in 
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which inferences and conclusions were 
given by the physical science symposium. 
The author has added five additional sum- 
mary statements. Brown indicated that 
pupil planning should play a large part 
in the flexible class procedure suggested 
in the study of units or areas generally 
regarded as resources or guides for the 
course. He stated that an integrated 
physical science course is probably as well 
suited as a basis for further college work 
as existing special courses, and possibly 
better as a terminal course in science. He 
indicated that careful consideration should 
be given to problems of articulation with 
the expanding program of elementary sci- 
ence in planning integrated science courses. 

Johnson [25] made a synthesis of three 
recent nation-wide statistical studies in 
order to summarize the present status of 
high school science. His analysis was 
concerned with the occurrence of science 
courses expressed in enrollments, occur- 
rence of science courses expressed in 
numbers of courses offered, and science 
requirements for graduation. Some ex- 
cellent tables and graphs were included in 
the study. An examination of the graphs 
prepared showed clearly that, although 
science enrollments have tended to increase 
consistently in general science, biology, 
physics, and chemistry, the increase has 
not been commensurate with the general 
increase in over-all high school enrollment. 
Except for physics and chemistry, the 
specialized sciences, have shown consis- 
tent decline in actual enrollment. His ex- 
amination of requirements for graduation 
indicated that two semesters of science, 
often biology, are the most common re- 
quirement. However, many schools re- 
quire four or more semesters of science. 
The investigator also noted that many new 
science courses have appeared, especially 
in the larger high schools, and that science 
instruction has become a part of physical 
education, industrial arts, and vocational 
education. Johnson concluded the report 
by pointing out many new factors make 
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it appropriate for educational leaders to 
study the science courses and the facili- 
ties provided for science instruction. These 
factors are: (1) increases in science en- 
rollment, (2) introduction of new high 
school science courses,(3) increased em- 
phasis on science education in the elemen- 
tary school, (4) the development of science 
instruction as a part of general education 
at junior college levels, and (5) the in- 
creasing concern over shortages of  sci- 
entific, engineering, and__ technological 


personnel. 


Miscellaneous Investigations Related 
to Science Instruction 
Brandwein [8,9,10,11] is 


conducting a unique longitudinal study 


presently 


which is concerned with the selection and 
training of future scientists. The investi- 
gator sketched the outline and precedures 
employed in the investigation in a series 
of four articles. Possibly the most signifi- 
cant aspect of the investigation reported 
to date is a tentative identification of four 
“patent factors” which seem to affect the 
origin of interest in science in students 
with science potential. These are: (1) 
high intelligence of the type which results 
in high success on tests of intelligence and 
of mathematics and verbal skills, (2) well- 
trained teachers, (3) the opportunities 
for work in science, and (4) success in 
science over and above success in other 
intellectual or artistic endeavors. The 
investigator believes that the observations 
made to date tend to support the tentative 
hypothesis that there is no single trait 
called “science talent.” High level ability 
in science (science talent) is a function of 
high general intelligence. This study is 
a welcome change in that the emphasis is 
placed, for once, on positive deviates. In 
too many instances, research has tended 
to concern itself with negative deviates. 
Educators will follow the results of this 
particular investigation with interest be- 


cause of many factors. However, in a 


time of crucial shortages of scientists and 
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other technological workers, the study as- 
sumes added significance, because of the 
implications which it may have in influenc- 
ing procedures employed elsewhere. 

Lee [27] made an investigation of the 
relation of certain background factors to 
sex information and attitudes. The in 
vestigation was conducted for the purpose 
of determining whether the relationship 
between the sex knowledge and attitudes 
toward sex education for tenth-grade stu- 
dents was the same as that of adults. The 
relation of sex information and _ attitude 
toward sources of information was also 
determined. Sex differences, degree of 
satisfaction with sex information received, 
and other background factors such as grade 
level, father and mother’s occupation, and 
religion were considered. Eight schools 
cooperated in the study and all were 
selected from the state of Oregon. One 
large city, two small cities, and several 
small town consolidated-rural high schools 
were represented. One school was dropped 
because results obtained in it were mark 
edly different from results obtained else 
where. Results of the study indicated that 
parents, teachers, and companions, in that 
order, served as sources of sex informa- 
tion. However, 80 per cent of the high 
school students reported that they had re 
lied on more than one source of sex in- 
formation. There was a tendency for 
boys to seek information from their fathers, 
and for girls to seek information from 
their mothers. However, mothers were 
consulted much more frequently by their 
children than fathers. The source of in- 
formation was more likely to be a reliable 
source, i.¢., mother, teacher, or supervising 
adult in the case of girls, than in the case 
of boys. It is perhaps significant that 
more than 75 per cent of the boys failed 
to cite either father or mother as having 
given them sex guidance. Approximately 
half of the students in the study indicated 
that they were satisfied with the informa- 
tion available to them concerned with 


human birth and reproduction. Signifi- 
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cant differences were found to exist be- 
tween various students when grade level, 
father’s occupation, mother’s occupation, 
and religion were taken into considera- 
tion. The investigator reported a corre- 
lation of .38 
sex information test and the score on the 
attitude test. 
sults of many other investigations which 


between the score on the 


This corroborates the re- 


have tended to show low correlation be- 
tween information tests and attitude scales. 

Patterson [36] 
purpose of determining whether new in- 


made a study for the 


formation concerning the teaching of 
chemistry existed in unpublished materials 
and to digest and summarize such studies 
as his investigation might reveal. In mak- 
ing his analysis, Patterson classified the 
studies utilized into four major groups. 
These were as follows: (1) studies relat- 
ing to objectives of instruction, (2) stud- 
ies related to the content of courses, (3) 
studies related to the methods of instruc- 
concerned with 


tion, and (4) studies 


evaluation. A considerable number of 
findings or observations occur in the sum- 
mary of the publication. Among these, 
probably the most significant items relate 
demonstration, and 


to laboratory work, 


the objectives of instruction. Evidence 
was found that the problem of laboratory 
work versus demonstration technique is 
still a confused issue, and the investigator 
recommended that this entire field needs 
more precise experiments with added con- 
trols in order to establish what is desirable 
learning; and what are reliable methods 
of evaluating progress. One specific state- 
ment made by him is especially pertinent. 
He states: “The relative value of partici- 
pating laboratory work versus demonstra- 
tion procedures is still confused because 
the criteria for comparison involved dif- 
ferent orders or kinds of learning result- 
ing from each of the two procedures.” He 
able to that, 
studies of the objectives of chemistry in- 


was also report whereas 


struction are plentiful, there are few stud- 
ies which seek to determine ways in which 
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the objectives of instruction may be real- 
ized or whether or not they are realizable. 

Wright [38] undertook a study to secure 
information on the extent and nature of 
the science education organizations in the 
United States. 
tained in order to prepare a directory which 


The information was ob- 


would give a complete list of science edu- 
cation organizations. A survey was con- 


ducted through use of a questionnaire 
which provided the basic data employed 
in the investigation. Responses were ob- 
tained from 115 organizations out of the 
153 which were asked to cooperate. Over 
85 per cent of the active membership in 
the organizations responding were males. 
Eighty-seven of the responding organiza- 
tions have at least one publication. The 
investigator presented several other find- 
ings which are too extensive to include 
here. 


Summary 


The studies included in the summary 
presented above differed considerably both 
qualitatively and quantitatively. Some of 
them were clearly outstanding examples of 
research in education; others were clearly 
borderline in nature, and the decision to 
include them in a report of the kind made 
here is subject to debate. The sugges- 
tions and criticisms given below are not 
intended to apply .to all studies. How- 
ever in some of the investigations included, 
probably all of the criticisms have some 
degree of applicability. 

The summary provided by the review- 
ing committee may be inadequate in some 
instances, but this might be a reflection 
as much on the report of the investigation 
which was available for examination by 
the committee as on the committee itself 
The reviewers were impressed in many 
instances by a lack of precision of state- 
ment, both in problem definition and in 
describing techniques and procedures em- 
ployed in carrying out the investigation. 
Ambiguity sometimes resulted because of 
failure to define terms carefully or because 
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words were utilized in a sense other than 
that which normal usage demands. There 
was a tendency to give far too little atten- 
tion to the validity of procedures and evalu- 
ation instruments employed. In some cases, 
it was clearly evident that a high degree 
of subjectivity must have been involved 
in carrying on the investigations. Con- 
siderable subjectivity was demanded by 
the nature of the design of some of the 
studies. However, it appeared that in 
some instances, subjective evaluation and 
estimates were relied upon much too 
heavily. 

Many of the contributions were in areas 
where direction and study were sorely 
needed. Many of the research studies were 
suggestive of a large number of additional 
problems which merit further investiga- 
tion. An evaluation of many of the find- 
ings reported needs to be made through 
use of carefully designed and adequately 
controlled experimental research. Experi- 
mental research was rather infrequently 
reported for the period reviewed. 
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REVIEW OF RESEARCH IN SCIENCE EDUCA- 
TION FOR THE COLLEGE LEVEL * 


At the end of World War II, many 
junior colleges, senior colleges, and teach- 
ers colleges were faced with the problem 
of accommodating a greater number of 
students with little or no acquisition of 
additional space, facilities, and equipment. 
As a result, a number of colleges were 
compelled to offer a non-laboratory science 
course for general education. This was 
due partly to the sudden increase in en- 
rollment because of the G.I. Bill and the 
fact that it was simpler to accommodate 
larger groups of students in lecture- 
demonstration courses. Likewise, it was 
more economical to offer the non-labora- 
tory courses for many institutions. 

However, many colleges developed their 
own concepts of what kind of science 
course or courses should be offered for 
general education without permitting the 
increase in student enrollment to be the 
major guiding factor. Studies by Bulling- 
ton [4, 5, 6], Conant [9], Reynolds [23], 
Van Deventer [30] and Washton [32, 33] 
appeared in the October 1951 issue of 


* College Committee: Richard R. Armacost, 
Clyde M. Brown, Stanley B. Brown, Robert R. 
Bullington, Hubert B. Crouch, Thomas P. 
Fraser (Vice-Chairman), Harley F. Glidden, 
William D. Goins, Charles W. Hoffman, Philip 
G. Johnson, Haym Kruglak, Clifford G. Mc- 
Collum, Vaden W. Miles, Clarence H. Nelson, 
Mervin E. Oakes, Charles W. Reynolds, Harold 
S. Spielman, Nathan S. Washton (Chairman), 
Edward K. Weaver, John H. Woodburn. 
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Review of Educational Research which 
indicate an interest in attempting to solve 
some of the problems confronting the teach- 
ers of college science. 


Science Programs For General Education 


One of the basic problems confronting 
college teachers is the determination of a 
suitable program of science instruction for 
general education. Benjamin T. Shawver 
{26] approached this problem from a 
philosophical basis by reviewing the rele- 
vant literature in the area of science educa- 
tion and in the history of higher education. 
Special attention was devoted to the de- 
velopment of guiding principles for plan- 
ning a science program. Some of the 
findings and recommendations were: (1) 
plan the science education program by 
enlisting the help of staff members in the 
division rather than a department; (2) 
organize advisory committees to partici- 
pate in the planning; (3) take into account 
in the planning the developmental tasks 
of young people, improvement of health, 
extension of natural resources, improve- 
ment of human relations, and a broader 
base for vocational specialization; (4) en- 
rich the guidance program through in- 
service training of faculty members; (5) 
extend the follow-up program; (6) pro- 
vide a general course in science for all stu- 
dents built around problems identified by 
and agreed upon by students and faculty ; 
and (7) provide an_ interdepartmental 
seminar for seniors majoring in one of the 
sciences and staff members from the divi- 
sion of natural sciences. 

Murl C. 


course of study in the biological sciences, 


Shawver [27] developed a 


in the light of general education objectives, 
to be offered as part of a core curriculum 
required of all students at Madison College, 
Virginia. The catalogues of 420 selected 
institutions were examined to ascertain the 
nature of introductory courses in biology. 
The eleven objectives of general education 
listed in the “Report of the President’s 
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Commission on Higher Education” were 
accepted and eight of them were identified 
as particularly useful in planning the 
proposed course. An interest question- 
naire was devised and administered to 
obtain student reactions. An analysis was 
made of the teaching possibilities afforded 
by the Madison College community. Major 
findings indicated that four common areas 
of human experience were identified as 
requiring contributions from the biological 
sciences: (1) personal and community 
health, (2) mental health, (3) home and 
family living, and (4) man and his world. 
Public health in Virginia was found to 
provide a number of community problems 
that the students identified as related to 
the contemporary scene. 

A syllabus in biology for general edu- 
cation was prepared by Washton [34]. 
The criteria for general education were 
determined by surveying available litera- 
ture including research studies and by 
submitting a questionnaire of these criteria 
to twenty-five leaders in general education. 
Forty-two principles of biology were 
obtained from previous investigations. 
Through the use of another questionnaire 
which was submitted to thirty experienced 
college teachers of biology for general edu- 
cation, the relative importance of the bio- 
logical principles was judged in terms of 
the criteria of general education. The 
syllabus contains the principles of biology 
with a vast array of learning activities and 
bibliographies. Recommendations were 
made in relating the teaching of biological 
principles to specific objectives of general 
education. 

Wilson [38] made a plea for science 
in general education. In analyzing science 
courses in the Southern Association Col- 
leges, the following findings were noted: 
(1) these colleges have not fully accepted 
science courses in general education de- 
signed for laymen, and are slow to de- 
velop them; (2) during 1950-51, 47.8 per 
cent of all junior and senior colleges in 
the Southern Association were offering sci- 
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ence courses designed specifically for gen- 
eral education; (3) 40 per cent of the 
senior colleges have integrated science 
courses, which include subject matter 
from two or more sciences; (4) 11 per 
cent have single science courses designed 
specifically for general education; (5) 45 
per cent of these courses have been estab- 
lished since 1945, and more were established 
in 1950 than in any other year; (6) the 
teachers colleges have shown more interest 
in this field than have other types of col- 
leges as indicated by the fact that 76 
per cent of the teachers colleges have such 
courses; (7) 14 senior colleges and 7 
junior colleges in this group are consider- 
ing introducing general education science 
courses in the near future; (8) approxi 
mately half of the Deans of senior colleges 
are of the opinion that general education 
science courses are not desirable while 
over half of the Deans of junior colleges 
consider them desirable; and (9) a total 
of 15 colleges have discontinued general 
education science courses after trying them 
for periods of one to fifteen years. The 
two major reasons are lack of support by 
science faculties and administrative difficul- 
ties with transfer of credits and their use 
in meeting graduation requirements. Sci- 
ence teachers have looked upon these 
courses as an attempt to “water down” 
their field. It seems clear that these 
courses will not be widely developed un- 
less they can gain acceptance as “legiti- 
mate’ courses for transfer purposes and 
for meeting science requirements for 
graduation. 

A basic problem of devising a plan by 
which students in the liberal arts college 
at the University of Denver, who were 
not primarily interested in science, may 
participate in some science experiences 
which will be meaningful, useful, enjoyable, 
and stimulating to them was investigated 
by Yale [40]. As a result of surveying 
the literature (for about ten previous 
years) relative to general education courses 
in science at the college level with par- 
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ticular attention given to the use of the 
problem approach method, establishing 
course objectives, and describing imple- 
mentation techniques of the problem ap- 
proach to a general education science 
course, he found that a_ student-centered 
problem approach method appeared to 
afford a reasonably satisfactory solution 
to the basic problem. 

A philosophical study which is~ based 
upon certain assumptions and assertions 
was made by Moore [21]. In _ teaching 
natural science in college general educa- 
tion programs, selected “group and _ indi- 
vidual activities would be as important 
as the subject matter specifics of the sci- 
ences selected as aiding student under- 
standing of human behavior. Also, through 
such a course which encompasses four 
large areas of human behavior, beliefs and 
values can be consciously introduced into 
the educative process. $y consider- 
ing the social process as the appropriate 
subject field of a natural science course 
in general education, the teaching-learning 
situations would actually implement the 
logical derivatives of experimental phi- 
losophy (on mind, subject matter, and 
method) enumerated in Chapter VI. . . 
Thus, the outlined natural science course 
is concerned with guardianship of the ‘ways 
of life’ as part of the secular teaching 
which is now an intended substitute for 
the sectarian training of man’s earlier 
history.” 

Hilferty [13] made a critical study and 
provided detailed, useful information perti- 
nent to the teaching of general introductory 
biological science in the New England 
state teacher training institutions. Through 
the review of literature, correspondence 
with adminstrators and faculty members, 
visitations, and questionnaires, the follow- 
ing recommendations were made: (1) 
establishment of laboratory fees of at least 
$5 per year in all schools, (2) provision 
of adequate student help in laboratories, 
(3) reduction of teaching and extracur- 
ricula loads and the equalization of labora- 
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tory and lecture hours in computing teach- 
ing load, (4) organization of functional 
collections of plants and animals, (5) 
cultivation of at least one hobby related 
to biological science, (6) formulation of 
objectives, designation of experiences, and 
construction of evaluating devices, (7) 
utilization of guest science speakers, (8) 
inauguration of a program to recruit and 
retain faculty members with adequate 
training and experience, (9) purchase of 
field facilities for the development of out- 
door laboratories, (10) production of radio 
programs and writing of pamphlets for the 
guidance of public school pupils and teach- 
ers, (11) recognition for research and 
publications in advancement as a means of 
encouraging faculty members to write text- 
books and laboratory manuals at the teacher 
training institution level, (12) establish- 
ment of firm libraries, (13) expansion and 
improvement of laboratory facilities, (14) 
increase in the offerings in biological sci- 
ence, (15) increased reference materials 
relating to biological sciences, and (16) 
members of faculty take steps toward reme- 
dying deficiencies in background. 
Although there is little experimental 
evidence to support the belief that an 
integrated science course should be offered 
in place of a course in chemistry or biol- 
ogy, Chapman, Brown and Schultz [8] 
arrived at the conclusion that a physical 
science survey course could be substituted 
for chemistry in the curricula of students 
enrolled in the design, extension, home 
science and commercial work, and teach- 
ing major at the University of West Vir- 
ginia. The substitution appeared inadvisa- 
ble for nutrition and dietetics and research 
in foods and _ nutrition and not ad- 
visable for students majoring in textiles 
and retailing. This conclusion is based 
upon the reply of 56 colleges and universi- 
ties to a questionnaire that was sent to 
the heads of home economics departments 
at 79 institutions. It was found that 62.5 
per cent required general chemistry for 
the undergraduate degree in home eco- 
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nomics. More than three-fourths of the 
colleges offered a survey course in physical 
science for chemistry. Another  question- 
naire was submitted to the home economics 
staff at the University of West Virginia 
to determine whether or not the chemical 
principles covered in the physical science 
course at the University of West Virginia 
would satisfy the chemistry requirements 
of the various curricula in home economics. 


Problems of Teaching Physics and 
Physical Science 


\dams |1] compared “the college phys- 
ics work of students who did and who did 
not have high school physics.” The means 
and standard deviations of the year mark 
in college physics were computed. The 
means of the two groups were compared 
“on the basis of the standard error of the 
difference of two means.” No significant 
differences were found between the means 
of the yearly marks in college for the two 
groups. It was concluded that “there 
seems to be no support for the position 
that a course in high school physics is 
a handicap in college physics.” 

The perennial question of lecture-dem 
onstration versus the individual method 
in the laboratory was investigated by 
Kruglak |14]. A comparison was made 
of “the learning outcomes of the con- 
ventional and the demonstration methods 
in the general physics laboratory. The 
achievement criteria were two pencil-paper 
tests on mechanics theory and laboratory 
and two laboratory-performance examina- 
tions. The analysis of variance and co- 
variance techniques was used to study the 
effect of the methods, the instructor, and 
the interactions between methods and in- 
structors. The effects of the following 
variables were partialled out: scores on the 
ACE Psychological Examination, scores 
on a mathematics :test, and grades on a 
pre-test corresponding to each of the four 
criteria. It was found that the means on 
one of the performance tests were sig- 








nificantly higher for groups taught by the 
conventional method. No statistically sig- 
} ) 


nificant differences in the means of the 


four criteria were traceable to the differ- 


ences in the four instructors or the in- 
teractions between the instructors and 
methods. The conventional method ap- 


peared to be more effective in teaching the 
simple manipulatory techniques, the un- 
derstanding of instrumental set-ups, and 
the skill in solving simple problems using 
apparatus and materials of the elementary 
laboratory.” 
lak [15, 16], 


tested: (1) no differences in laboratory 


In another report by Krug- 


two null hypotheses were 


achievement of college physics students 


taking conventional laboratory and_ stu- 


dents in the same course without labora- 
tory, and (2) no differences in laboratory 
achievement of students in a physics dem- 
onstration laboratory and those without 
laboratory. The 28 male subjects in the 
conventional laboratory worked in pairs 
from directions in a laboratory manual. 
The 28 male students in the demonstra- 
tion laboratory observed the same experi- 
ments demonstrated by the laboratory in- 
The 21 


non-laboratory group had no _ laboratory 


structor. male subjects in the 
experience of any kind, but attended the 
same lectures and took the same tests as 
the other two 


groups. The analysis of 


variance and covariance technique was 
used to hold constant the initial differences 
of the subjects on ACE, mathematics pre- 
test, and the criterion pre-test. The null 


hypotheses were accepted for the me- 


chanics theory test. The hypotheses were 
rejected for the laboratory paper-pencil 
and two laboratory performance tests. The 
adjusted means on all the criteria were 
highest for the conventional laboratory 
group and lowest for the non-laboratory 
that 


with laboratory instruction by the con- 


group. It was concluded students 


ventional or demonstration method were 
superior to students without any laboratory 
instruction on tests designed to measure 


laboratory achievement. 


SCIENCE EbpUCATION 


[Vor. 38, No. 5 


Perlman [22] conducted an experimental 
study comparing the historical as against 
the contemporary problem volving use of 
the physical science 


college laboratory 


period for general education purposes. 
This study was designed primarily to inves- 
tigate the comparative values of an his- 
torical as against a contemporary problem- 
solving use of the college physical science 
laboratory period for general education 
Each treatment involved using the science 
laboratory. period for unique possibilities 


that it provides in the. employment of 


first hand materials and evidence in sci- 
entific problem solving. 
The population consisted of students, 


mostly freshmen and sophomores, all regu- 
larly enrolled in the Natural Science IV 
and V 


of Physics, Astronomy and Chemistry at 


sequence of the Physical World 


the University of Minnesota during the 
fall and winter of 1950-1951. 
nal &7 


The origi- 
into 
two historical, two contemporary, 


students were divided five 
groups: 
and one demonstration group. 

All students attended the 


lecture periods each week. 


same three 
The laboratory 
or demonstration time was a single two- 

Statistical treatment 
randomized 


hour period a week. 


was based upon sampling 
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The 


tion group when combined with the pooled 


and ran- 


domizéd block design. 


historical and pooled contemporary groups 
3x1 
Preliminary data were obtained 
through the 1947 ACE College Aptitud. 
Test and a pre-test on scientific thinking 
The 


included: (1) the written pre-test repeated, 


formed a_ secondary randomized 


block. 


compiled by the writer. final tests 
(2) a “practical” or performance test based 
on 14 actual problem situations for evalua- 
tion of openminded, systematic and criti- 
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Within the limits of this study, the con- 
clusions are valid that: (1) the college 
physical science laboratory period can be 
devoted to general education outcomes of 
scientific problem-solving without loss in 
subject matter achievement, and (2) there 
was an advantage to contemporary labo- 
ratory groups over historical laboratory 
as well as lecture-demonstration groups in 
respect to determining relevant factors and 
clues in actual contemporary problem sit- 
uations. 


Chemists and Chemistry Teacher Training 


What type of institutional environment 
is the most successful in the training of 
chemists? Siebring [28] described and 
analyzed previous studies which attempted 
to determine which type of institutional 
environment was most conducive to train- 
ing chemists. He determined the propor- 
tion of the 1932-41 baccalaureate chemis- 
try graduates who earned the chemistry or 
bio-chemistry Ph.D. during the decade 
1936-45. <A determination and comparison 
of the relation of certain factors to the 
degree of success of the training program 
in chemistry was also made. Statistical 
treatment was given to the data obtained 
from questionnaires, interviews, reference 
materials, and judgments. The findings 
for 191 institutions indicate that technical 
institutions surpassed all others in suc- 
cessfully training chemists. Universities, 
liberal arts colleges, and teachers colleges 
ranked in that order. 
colleges with a high Ph.D.-Bachelor ratio 


“In general, those 


which were not accredited by the American 
Chemical Society were smaller and had 
less financial resources than the approved 
colleges. The chemistry departments in 
most of these successful non-approved in- 
stitutions consisted of one or two men.” 

DeLoach [11] made a listing of the 
doctorates in chemistry, by institution and 
by year, from the earliest, in 1881, through 
1951, for southern institutions. Through 


the use of letters to the universities, it was 
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determined that the earliest doctorate found 
from a southern institution was granted 
by Vanderbilt University in 1881. Until 
1951, a total of 831 Ph.D.’s in chemistry 
had been granted by a total of 16 southern 
institutions. DeLoach [12] also studied 
the courses taken for the Master’s degree by 
a group of Alabama high school chemistry 
teachers. As a result of examining and 
tabulating transcripts of college records 
from the State Department of Education, 
the following findings were noted: (1) of 
the total of 31 Alabama high school chem- 
istry teachers holding the Master’s de- 
gree, nearly one-half received the degree 
after World War II, with about one-fifth 
in 1950; (2) about 58 per cent received 
the degree from Alabama _ institutions; 
and (3) about 61 per cent took no work 
in chemistry in their Master’s degree 
program. 

What factors determine student achieve- 
ment in first year college chemistry? 
McQuary and others [19] studied the fac- 
tors which influence a student’s grade 
in first year college chemistry. Two 
groups, one with high school chemistry 
background and one without, were com- 
pared. The following characteristics were 
studied: mean percentile on total score of 
the ACE Psychological Examination, lin 
guistic score and quantitative score ; level of 
comprehension score on the Cooperative 
English Test; and science and mathematics 
section of the Cooperative General Culture 
Test. One of the several significant find- 
ings was that the two groups did not differ 
in intellectual characteristics. The stu- 
dents who had high school chemistry were 
superior as a group in reading compre 
hension, ACE scores, science and mathe- 
matics achievement, and rank in _ high 
school class to those who had not had 
high school chemistry. For students of 
both groups, the intellectual variables 
seemed highly correlated with the grades 
received. Extreme caution should be ob- 
served when making a prediction for an 


individual student. 
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Objectives, Interests, and Applications 
of Science 


The objectives for a freshman course 
in college biology were synthesized and 
evaluated by Burmester and Noll [7]. A 
list of 32 objectives was compiled from 
lists of objectives submitted by the 26 
members of the staff of Biological Science 
Department at Michigan State College. 
This list of objectives was presented for 
rating on a five point scale to: (1) the 
26 members of the Department of Biologi- 
cal Science at Michigan State College, (2) 
one hundred members of the faculty-at- 
large of Michigan State College, and (3) 
to three groups of students. These groups 
were: (1) seniors, (2) students who had 
completed biological science at Michigan 
State College, and (3) entering students. 
These objectives were then classified as 
knowledge objectives, understanding ob- 
jectives, instrumental skills, problem solv- 
ing skills, attitudes, interests and apprecia- 
tions, and analyzed on the basis of these 
classifications. The study revealed that 
some of the objectives were of more im- 
portance than others and that there was 
agreement among all of the groups as 
to which were the most important and 
which were the least important of the 
objectives considered. In general, knowl- 
edge objectives and problem solving skills 
and attitudes were considered to be the most 
important of the objectives. 

With what degree of validity can scores 
obtained from a generalized scale for meas- 
uring interest in the natural science sub- 
jects be used to estimate degrees of interest 
in the individual specialized areas of natu- 
ral science? Webb [36] selected certain 
behaviors such as choice of major subject 
or professional area of specialization which 
were assumed to be objective evidence 
of students’ interests in the branches of 
natural science. Based on this assumption, 
the investigator applied appropriate statis- 
tical techniques to determine consistency 
between those phases of the interest in- 
ventory which could be logically associated 


with specialized science areas and the objec- 
tive choices and behaviors demonstrated 
by the students who completed the inven- 
tory form. The findings revealed that 
there were significant differences in the 
scores of the various a priori categories 
as identified by the investigator. At levels 
of confidence of approximately .005, one 
can reject the hypothesis that the distribu- 
tions of patterns of agreement between 
two sets of ranks within the categories was 
due to randomness. 

Washton [35] sought to determine the 
applications of several biological principles 
to a generalization, concept, principle, or 
problem in the physical sciences, astron- 
omy, chemistry, geology, or physics. A 
sample of five principles of biology for 
general education was listed in a ques- 
tionnaire. Fifty questionnaires were re- 
turned by members of the National As- 
sociation for Research in Science Teaching 
representing all the areas in the natural 
sciences. The applications of the biological 
sciences to the physical sciences were 
listed and tabulated. The following appli- 
cations appeared most frequently in this 
order: (1) potential, kinetic and transfor- 
mation of energy; (2) factors governing 
the speed of chemical reactions; (3) con- 
servation of matter and energy; (4) 
atomic-molecular theory; (5) chemical 
change and synthesis of compounds, oxida- 
tion-reduction; (6) the changing earth’s 
surface and the interaction of non-living 
environmental factors and living organ- 
isms; (7) kinetic-molecular hypothesis; 
and (8) mechanics of liquids including 
nature of solution and diffusion. 


Student Opinion and Evaluation 


Black and Glidden [3] studied student 
opinion concerning survey courses in natu- 
ral science. Through the use of a ques- 
tionnaire, opinions were sought from 
entering freshmen at Colorado State Col- 
lege of Education who did not intend to 
major in biological or physical science. 
Opinions were asked on topics which were 
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unit areas concerning the needs and in- 
terests of students. This study was com- 
pared with the one made by Snyder [29] 
who compared the opinions of graduates 
from a course with beginning students. 
The data, treated statistically, revealed the 
following findings: “All three groups of 
respondents are in general most interested 
in two areas; first, that area concerning 
information about themselves and _ their 
personal welfare—topics such as the nature 
and control of disease, human reproduc- 
tion, and heredity. The other area of 
particular interest deals with those things 
of current importance in everyday life. 
Such an area includes the nature and con- 
trol of matter and energy and the basic 
principles of physics, new gadgets, new 
war weapons, new advancements in medi- 
cine and a multitude of other things re- 
lated to chemical and radiant energy and 
their relation to life in today’s unsettled 
world.” 

The validity of student opinion in eval- 
uating a program of college biology was 
investigated by Crouch and Leathers [10]. 
The student reaction survey was adminis- 
tered to 342 enrollees in biology courses 
at Tennessee A and I State College. Al- 
though the outcomes “indicate that student 
opinions are of value in assessing the 
program of instruction, the data ob- 
tained from students must be rectified in 
terms of error of judgment, as well as 
background factors that may contribute 
to their reactions. Validity of student 
judgment on the individual teacher appears 
to be relatively unimportant, inasmuch as 
the effectiveness of a teacher is directly 
correlated with what students actually be- 
lieve, rather than with the basic facts 
about the teacher.” 

Another study of student opinions re- 
lated to the nature of science and its 
purpose in society was made by Wilson 
[39]. A set of 26 statements about sci- 
ence and the work of scientists was pre- 
pared. These statements were submitted 
to various groups of students and they 
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were asked to indicate either agreement 
or disagreement with each one. The re- 
sponses of the various groups were tabu- 
lated and the percentage of agreement 
with each statement was calculated. The 
percentage of the total group in agreement 
with each statement also was calculated. 
Comparisons of the responses of various 
groups were made: (1) the students in- 
cluded in this study do not seem to dis- 
tinguish clearly between pure science and 
its role in the advancement of knowledge 
and the application of this knowledge to 
the production of useful devices; (2) 
there seems to be a disturbing lack of 
understanding of the necessity for freedom 
of investigation in science on the part of 
these students; (3) the majority of these 
students consider the primary purpose of 
science to be concerned with the improve- 
ment of man’s physical comfort; (4) atti- 
tudes toward science, as indicated by re- 
actions to these statements, seem to be 
influenced little by the number of science 
courses completed; and (5) further in- 
vestigation, perhaps by more _ refined 
methods, should be carried out in this 
area. Results of such studies should 
definitely influence the content of science 
courses, particularly those offered in pro 
grams of general education. 

Rosenquist [24] obtained student sug- 
gestions and ratings for a college biology 
course. Students were asked whether 
more, same, or less emphasis should be 
given to eleven topics in addition to other 
comments. The data and suggestions were 
tabulated and analyzed. The findings in- 
dicated that one-half of the students were 
satisfied with present courses. Of those 
students who suggested changes, 70 per 
cent favored more emphasis on 11 topics. 
The first four in order of preference were: 
reproduction, heredity, pathology, and be- 
havior. Other constructive suggestions 
were made such as: provide a syllabus 
for a course, revise laboratories, and give 
more examinations. 


A report on the evaluation of the gen- 
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eral education program offered at Saint 
Xavier College was given by McCluskey 
and Sister Martin [18]. A_ retrospective 
survey of the general education program 
for the period 1945 to 1952 was made by 
the faculty through a series of forums. 
The conclusions of the science forum were : 
(1) the value of the materials and experi- 
ences of the physical sciences in the de- 
velopment of logical thought was stressed, 
but it was believed that systematic train- 
ing in thought cannot be satisfactorily 
achieved in courses which are extensive 
in scope and unintegrated; (2) lack of 
mathematical skills by college freshmen 
constitutes a serious drawback to the at- 
tainment of desired goals; and (3) lack 
of student participation is a weakness in 
such courses, since personal experience 
in experimentation can be a definite aid 
in the study of the physical sciences. 

An experiment in evaluation in biologi- 
cal science was conducted by Mason and 
Angel [17]. The main purposes of this 
study were: (1) to compare the relative 
effectiveness of two different evaluation 
programs with respect to student achieve- 
ment in biological science at the end of 
the first term in the course; and (2) to 
discover if the two evaluation procedures 
produced any significant changes in stu- 
dent behavior, such as, study habits and 
reactions to the course. Two groups of 
104 students enrolled in the first term of 
biological science at Michigan State Col- 
lege in the spring term of 1949 were 
compared with respect to their achievement 
on a departmental term-end examination. 
All students participating in the study were 
taught in both lecture and laboratory by 
the same instructor. The teaching varia- 
ble was the method used for evaluating 
student achievement during the term. The 
main difference between the two evalua- 
tion programs was that the students in 
the control group were required to take 
a weekly objective examination while the 
students in the experimental group were 
not required to take weekly tests but had 
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the test available for self-teaching and self- 
scoring. These two programs were com- 
pared with respect to their effectiveness 
as shown by student achievement on a 
departmental term-end examination. An 
unsigned student questionnaire was also 
used to discover if the two evaluation 
procedures produced any significant changes 
in student behavior, such as study habits 
and reactions to the course. 

The more important findings and edu- 
cational implications of this study may be 
summarized as follows: (1) students, as 
a group, who were required to take weekly 
tests during the course did not score sig- 
nificantly higher on a departmental term- 
end examination than those students who 
were not required to take weekly tests 
but had the tests available for self-testing 
and self-scoring; (2) in terms of scores 
on final examinations, self-evaluation pro- 
cedures can be as effective as forced eval- 
uation procedures; (3) the two different 
evaluating procedures used in this study 
did not produce any significant changes 
in the study habits of the students as 
indicated by their responses to certain 
items on an unsigned questionnaire; (4) 
students in the experimental group indi- 
cated that they would have studied more 
had they been required to take more tests; 
(5) more than forty per cent of the stu- 
dents in both groups indicated that weekly 
tests caused them to worry about taking 
tests; (6) approximately eighty-three per 
cent of the students in the control group 
indicated that the taking of weekly tests 
contributed to their learning of biological 
science (however, approximately fifty-one 
per cent of this group indicated that they 
crammed within a twenty-four hour period 
preceding each weekly test); and (7) 
there was very little difference among stu- 
dents’ reactions to the type of testing pro- 
gram that was followed in their particular 
group. A majority of the students in 
both groups reacted favorably to the ex- 
periment. 

In evaluating the physics curriculum, 
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Severinghaus [25] sent a questionnaire to 


former physics majors at Brooklyn College 
between 1929 and 1949 and received a re- 
turn of 41.5 per cent. The responses were 
analyzed and tabulated into several cate- 
gories: distribution of occupational fields, 
deficiencies of undergraduate training, sug- 
gestions for changes in the curriculum, and 
others. 

Approximately one third of the re- 
spondents were engaged in research, 20 
per cent in college teaching, 16 per cent 
doing graduate work, 10 per cent in en- 
gineering, and only 4 per cent in high school 
teaching. About 75 per cent thought that 
the undergraduate preparation was good 
or excellent for graduate work and general 
education. About 60 per cent of the re- 
spondents stated the need for shop work 
and electrical circuit construction. A 
number of returns showed that students 
had been inadequately advised in the mat- 
ter of course selection. The intermediate 
course in electricity was estimated to be 
the most useful of the undergraduate se- 
quence. It was concluded that the under- 
graduate program was generally sound, 
but that the counselling services could be 
improved. 

Van Deventer [31] reported on The Co- 
operative Study of Evaluation in General 
Education of the American Council on 
Education pertaining to: “A Cooperative 
Approach Toward Evaluation of Science 
in General Education at the College Level.” 
A committee representing sixteen colleges 
and universities met in three summer work- 
shops and four short winter and spring 
meetings. They explored a wide range of 
goals of science learnings in general edu- 
cation, and decided that they could most 
profitably deal with those goals which lay 
above and beyond knowledge of subject 
matter, since subject matter knowledge was 
already being well evaluated by methods 
now in use. Their work was therefore 
concentrated upon evaluating an_ under- 
standing of the point of view of a scientist 
and the kinds of things that he does, par- 


SECOND ANNUAL REVIEW 357 


ticularly in terms of ability to analyze and 
interpret science in the news and other 
semi-popular science writings. The com- 
mittee constructed evaluation instruments 
based on the goals that they had chosen, 
believing that selection of teaching mate- 
rials and methods of presentation in har- 
mony with the goals and evaluation in- 
struments would naturally follow. 

Test items were grouped into the fol- 
lowing five categories: (1) ability to recog- 
nize and state problems; (2) ability to 
select, analyze and evaluate information in 
relation to a problem; (3) ability to rec- 
ognize, state and test hypotheses; (4) 
ability to recognize, evaluate and formu- 
late conclusions and generalizations; and 
(5) ability to recognize and formulate 
attitudes, and take action after careful con 
sideration. On the basis of these catego 
ries a careful breakdown was made, called 
a “Guide for the Construction of Evalua 
tion Items.’ Following this, items were 
constructed based on blocks of written 
material chosen from sources such as the 
science section of Time, accounts from 
the history of science, and excerpts from 
textbooks. The blocks represented both 
physical and biological sciences. The Com 
mittee attempted to keep the level of 
vocabulary and technical knowledge suffi- 
ciently general that teachers in general 
physical science, general biological science 
or integrated courses could use the tests. 
This was accomplished by making each 
block of items largely self-contained so far 
as facts and vocabulary were concerned. 
Finally the Committee prepared a hand- 
book for use with the tests. This contained 
directions for analyzing popular science 
materials, and for writing test items based 
on them, together with a philosophical 
approach toward a kind of teaching in 
which the utilization of such materials 
would have a definite function. 

In making recommendations, the Com- 
mittee felt that science teaching in college 
at the general level would profit greatly 


from using popular and semi-popular sci- 
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ence materials, especially science in the 
news, to develop in the student a feeling 
of being “on the firing line” of scientific 
advance. It was felt also that greater 
attention should be given to a careful defini- 
tion of goals in any attempted science 
course, and particularly to the inclusion 
of goals involving an understanding of the 
point of view of science, scientific attitude 
and scientific method. To this end the 
Committee constructed a brief instrument 


“ 


for teacher self-evaluation, called Is 


Your Course Accomplishing What You 


Think It Is? 
unit, class experience, method and evalua- 


By the use of this, each 


tion item, could be weighed in terms of 
desired end results, expressed in terms 


of stated goals of the course. 


Bibliography Studies 


A very much needed guide to physics 
literature was prepared by Whitford [37]. 
Students, librarians, teachers and scientists 
will find this compilation most useful in 
college level physics. Four outstanding 
library collections were surveyed via card 
catalogs and stacks. Besides indicating 
informational sources and outlining special 
techniques, the guide sketches physics 
literature in general, so as to call attention 
to the different kinds of printed materials 
available but often over-looked. 

Miles [20] also compiled an _ excellent 
bibliography with annotations for science 
in general education at the college level. 
The following headings ‘were employed: 
(1) committees, conferences, symposia; 
(2) status and trends; (3) methods of 
science; (4) content and organization; (5) 
evaluation; (6) history of science; (7) 
junior college; (8) pre-professional sci- 
ence; (9) teacher education; (10) pre- 
college science ; and (11) general readings. 

Allen and Perkins [2] prepared a classi- 
fied and annotated bibliography dealing 
with the philosophy, organization, and con- 
tent of science curricula in.the fields of 
general science, astronomy, biological sci- 
ences, chemistry, geology, mathematics, 
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physics, and statistics. This is a continua- 
tion of an earlier mimeographed list com- 
piled in 1947 by the Northwestern Univer- 
sity Library Reference Department titled ; 
“Science Courses in Higher Education: 
A Selected List of References, 1947-1953.” 


Critical Summary 


It appears from the research studies 
pertaining to teaching science on the col- 
lege level that greater emphasis is devoted 
to the teaching of the biological and physi 
cal sciences for general education. One 
might still argue whether a single course 
in chemistry, for example, could still make 
as much a contribution if not more so, 
than an integrated physical science course 
for general education. Many investiga- 
tors assume that the science course for 
general education seems to meet the needs 
of our college students more effectively 
than the traditional science course which 
is pursued by pre-medical students. Others 
will claim that a good general education 
science course is good for all students re- 
gardless of the curriculum or college at- 
tended. Perhaps what is needed is a 
cooperative research study where a num- 
ber of colleges are willing to offer experi- 
mental courses representing both schools 
of thought. A number of specialists and 
consultants would be needed to devise such 
courses of instruction and to make an 
accurate evaluation of the results. 

However, it is encouraging to note that 
several studies dealt with significant prob- 
lems such as what kind of science courses 
are desirable for general education, specific 
problems related to curriculum, methods 
of teaching, and evaluation. Many of the 
reviews in this report indicate that several 
problems were clearly defined and limited, 
the attack well-planned, and the findings 
clearly stated. New evaluation instruments 
were devised that seem to be effective. It 
is most encouraging to note that a few 
studies established the validity and _ re- 
liability of these tests. 

It is suggested that further study be 
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made in the determination of what content 
and materials be employed in the teaching 
of science. Many topics appear in text- 
books and are therefore used in teaching 
science with little or no attention given to 
the criteria for selecting science materials 
and experiences. What scientific basis, if 
any, do we have to include many topics 
or principles in the textbooks? If the 
selection of science content and student 
experiences are dependent upon the ob- 
jectives of teaching science, then some 
good studies in this area are needed. 

Although a few studies in this report 
were primarily concerned with specific 
methods of instruction such as laboratory 
versus demonstration, with excellent re- 
search procedures being employed, addi- 
tional knowledge is needed to explore other 
possibilities. For example, the use of com- 
munity resources, especially scientific in- 
dustries, in conjunction with a_ science 
course for general education might produce 
interesting results in terms of a given set 
of objectives. What is the place of group 
activity in the laboratory versus individual 
laboratory experiences ? 

It was most gratifying to read several 
studies that improved the techniques for 
evaluating science courses for general edu- 
cation. Continued evaluation is essential 
in the light of other proposed studies deal- 
ing with curriculum practices and teaching 
methods in science on the college level 
In addition to subject-matter content, sev- 
eral studies have indicated the need to 
evaluate other broad objectives that affect 
student attitudes and behavior. 

It is to be hoped that the problem of 
training science teachers for general edu- 
cation courses in colleges will be investi- 
gated carefully in future studies. There is 
much disagreement as to who is most com- 
petent to teach an integrated physical sci- 
ence course (both biological and physical). 
What kind of a person do we need? What 
kind of educational background should 
this person possess? How can beginning 
science teachers be inducted for. better 
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teaching? These areas have been neg- 
lected on the college level. We need con- 
tinued research both on an individual and 
group basis if we are to find the answers 
to these questions. 

With the acute shortage of scientists and 
science teachers, our hope to alleviate this 
shortage can come from a more inspiring 
program of science instruction both in the 
public schools and colleges. The welfare 
and security of our citizens and of our 
nation are dependent to a great degree 
on the findings of our scientists today 
Science education research work can make 
a worthy contribution towards training 
better scientists and giving the intelligent 
citizens an understanding of how to live 
more intelligently in a world in which the 


impact of science is yet to be fully realized 
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REVIEW OF 
EDUCATION 


RESEARCH IN SCIENCE 
FOR THE ELEMENTARY 


SCHOOL LEVEL * 


This review is based on‘an examination 
of thirty-three journals} published from 
1952 to July 1, 1953, 
twelve reports of research supplied by the 
United States Office of 
amination of the journals was accepted 


January 1, and 


Education. Ex- 
by twelve committee members. 

The reports from these journals and 
from the United States Office of Education 
pertain to curriculum, problems of learn- 
ing, and problems of teacher education. 
the 
nine to problems of learning, and two to 


Six of reports relate to curriculum, 


problems of teacher education. 


Studies Concerned with Curriculum 


What 
the earth sciences is believed desirable for 


content from selected areas of 


a course in a typical elementary school 
program? Bay [1] consulted authorities 


for geological concepts to teach in Grades 


*Elementary School Committee: N. ‘Eldred 
Bingham, Glenn Blough, Muriel Beuschlein, Annie 
Brown, Lydia Elzey, Ward T. Fletcher, 
Julian Greenlee, George W. Haupt (Chairman), 
H,. Clark Hubler, Theresa Lammers, George G 
Mallinson, Milton O. Pella (Vice-Chairman) 
Louise A. Neal, John G. Read, Herman 
Schneider, Harold S. Spielman, Malvina Trussell, 
and Richard L. Weaver. 

+ American Biology Teacher, American Jour- 
nal of Physics, American School Board Journal, 
American Scientist, Association of American 
Colleges Bulletin, California Journal of Second- 
ary Education, California Quarterly of Sec- 
ondary Education, Education, Educational <Ad- 
ministration and Supervision, Educational and 
Physiological Measurement, Educational Record, 
Educational Screen, High Points, Journal of 
Applied Psychology, Journal of Chemical Edu- 
cation, Journal of Educational Psychology, 
Journal of Educational Research, Journal of 
Experimental Education, Journal of General 
Education, Metropolitan Detroit Science Review, 
National Association of Secondary Schools Prin- 
cipals Bulletin, North Central Association 
Ouarterly, Peabody Journal of Education, School 
Life, School Review, School Science and Mathe- 
matics, School and Society, Science Education, 
Science Teacher, Science Teachers News Bul- 
letin, Scientific Monthly, Teachers College Jour- 
nal and Teachers College Record. 
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1-6. The selected categories were: (1) 
earth surface, (2) fossils and earth history, 
(3) minerals, and (4) rocks and soil. The 


concepts came from courses of study, chil- 


dren’s books, science readers, laymen’s 
publications, textbooks in science educa- 
tion, textbooks in geology, museum ex- 
hibits, and writings in science education. 
Parts of the materials were used to formu 
late teaching units that constituted bases 
for devising new laboratory and classroom 
materials. The unit “Rocks and Soil” was 
evaluated after teaching it to three fifth 
grade classes. 

In what grade areas of elementary school 
should selected principles of physical sci- 
ence be introduced? Extracting and eval 
uating a list of physical principles from 
a previous study, Leonelli [9] asked spe- 
cialists and elementary science teachers to 
rate each principle in terms of: (1) in- 
clusion of the principle, (2) reason for 
inclusion and (3) grade areas where the 
principle should be introduced. As a re- 
sult of the analysis, seventy-two of the 


eighty-one 


principles were selected by 
more than fifty-three per cent of the 
jurors. The correlation coefficient between 


what the experts believed should be in- 


the teachers believed 


Se 


cluded and what 


should be included was definite 
assignment to grade levels was established 
for 64 of the 81 principles. It was recom- 
mended that seventy of the principles be 
included for their contribution toward in- 
terpretation of the community. 

What constitutes a desirable field guide 
to learning activities for use by teachers 
of nature? As a source of first hand 
knowledge of facilities, Perelli [12] visited 


West Nature New 
Haven, Connecticut, taught children there, 


the Rock Center at 
and discussed pertinent problems with the 


Director. The investigation resulted in 
a list of graded studies and activities to 
help teachers whose lack of background 
in the sciences makes it difficult for them 


to recognize the teaching and learning 
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opportunities provided by the Nature 
Center. 

What content comprises a functional 
course in elementary science? Sailors [14] 
constructed an elementary science program 
to help children understand things that 
arouse their curiosity. Two criteria were 
applied: (1) the subject matter must not 
be too difficult, and (2) the subject matter 
must provide activities that develop sci- 
entific thinking. The curricular materials 
of this course of study were used in actual 
classroom situations. Some of the units 
were taught at different grade levels. 

What are some important conservation 
concepts that may be used as basis for 
lessons in elementary science? From an 
extensive bibliography, Guba [6] selected 
sixty-six statements in the conservation 
areas of soil, forest, and water. The state- 
ments were judged as appropriate by 
authorities in conservation education. As 
supplement to the study, the concepts are 
illustrated by kodachrome slides which will 
be available from the National Wildlife 
Federation. 

What industrial resources are available 
for teaching science in a selected area of 
southern New Jersey? By means of ques- 
tionnaires, Starkey [16] surveyed indus- 
tries in seven counties of southern New 
Jersey to determine science concepts 
that could be enriched by industrial 
learning tours. Returns showed that a 
majority of these industries prefer older 
children. Speakers, motion pictures, and 
literature were listed. Processes and prod- 
ucts of each industry were arrayed for 
elementary science, general science, biology, 
physics, and chemistry. 

Perusal of these studies shows: (1) an 
attempt to base instructional materials on 
the results of research, (2) consideration 
of the community where the classroom 
and the community may constitute a func- 
tional unit, and (3) an emphasis on scien- 
tific thinking. 
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Studies Concerned with Processes 

of Learning 

What relationships exist between that 
which is measured by a test of reading for 
problem-solving in science and that which 
is measured by other reading tests of gen- 
eral ability? Shores and Saupe [15] ad- 
ministered a test for reading for problem- 
solving in science to 214 fourth, fifth, and 
sixth-grade pupils in public schools. After 
comparison of these data with data from 
tests on mental maturity and achievement, 
they concluded that reading to solve prob- 
lems in science correlates with mental 
ability and general achievement as meas- 
ured. The authors indicated that unique 
factors were in operation in the process 
of problem-solving. The authors suggested 
that sharper measuring instruments are 
needed to differentiate specific abilities and 
to describe the nature and extent of the 
differentiation. They suggested, further, 
that the ability to read for problem-solving 
in science requires a deliberately planned 
learning situation. 

What are some distinctive features of 
the problem approach and how is the 
method used in teaching selected content 
of elementary science? On the basis of 
questionnaires received from 300 experi- 
enced teachers, Blackwood [2] investigated 
the problem approach and the objective 
approach to two areas: (1) soil erosion, 
and (2) community health. Three sets of 
criteria were developed for judging the 
appropriateness of objectives, questions, 
and activities. 

Interpretation of the data throws some 
doubt on the assumption that analysis of 
an area in terms of questions, serves the 
same function as analysis of an area in 
terms of objectives. A significant finding 
was that teachers did not write questions 
that corresponded with, or matched their 
own statements of objectives. As for the 
developed criteria, it was possible for the 
judges to apply these with a high level of 
agreement to groups of objectives, ques- 
tions, and activities, for determining the 
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orientation of these statements to the prob- 
lem approach. 

What are effects of reading level and 
social status on comprehension of science 
concepts held by sixth graders? Using 
tests that were based on science experi- 
ences of sixth-grade children along with 
the Warner Formula of Social Level, 
Kearney [8] concluded that high scores 
on a test of comprehension of science con- 
cepts can be obtained by children: (1) 
with better than average intelligence, (2) 
with reading level that is up to their grade, 
and (3) who come from families in the 
upper socio-economic levels. The author 
recommends that, if adequate concepts are 
to be obtained by all children, teachers of 
elementary science must include such a 
variety of experiences as will reach all 
groups of children. 

What understandings of time relation- 
ships are held by five, six and seven year 
old children of high intelligence? Far- 
rell [5] 
present, past, future, and complex time of 
seventy-five mentally gifted children. For 
purposes of testing, the children were 


investigated understandings of 


divided into groups on the basis of chro- 
nological age, mental age, and sex. An 
appreciable growth in understanding was 
noted between the five and six-year old 
levels but not between the six and seven- 
year old levels. The data reveal that time 
questions involving the personal and im- 
mediate were answered better than those 
involving the remote, the non-personal, 
and complex relationships. The study in- 
cluded time perceptions that children use 
in developing their understandings of 
time. Achievement between sexes was al- 
most the same. 

How does formal instruction affect 
time and space concepts of seven and 
eight-year old children? By means of 
an original time-space non-reading test, 
Walker [17] determined features of growth 
in children’s temporal and spatial under- 
standings. A control group of twenty-five 
children was tested and taught along with 
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an equated experimental group. Tests 
were administered before and after instruc- 
tion. Results showed marked individual 
differences in pre-instructional knowledge 
of seven and eight-year old children. Also, 
the data reveal that the time and space 
concepts of these children were greatly 
enlarged by instruction. It was recom- 
mended that investigations be made of 
children’s concepts of size and number as 
these relate to comprehension of the con- 
tent of astronomy. 

How does the achievement of gifted 
children compare with ‘that of slow-learn- 
ing children in terms of adequate versus 
inadequate patterns of science teaching? 
soyer [+] using a sampling survey of 
school systems, found that slow-learning 
children (and to a lesser extent children 
of average intelligence) suffered the great- 
est loss of science understandings in those 
schools which had inadequate science pro- 
grams. Children attending schools with 
adequate science programs, when compared 
with control groups, showed superior 
achievement in science. This superior 
achievement was shown on the parts of 
the standardized science tests measuring: 
(1) knowledge of common science facts 
and principles, and (2) ability to under- 
stand and generalize science phenomena. 
The author recommends that: (1) further 
research should reveal to what extent 
other measures of children’s abilities (such 
as attitude scales and observational rec- 
ords of pupil behavior) show the effects 
of good and poor science programs, and 
(2) studies should be undertaken in order 
to compare the change in children’s growth 
rate in science abilities over a range of 
grade levels. 

What are some values from field trips 
for the teaching of natural history in the 
first grade? Josephson [17] used nine field 
trips as basis for activities in reading, lan- 
guage, music, art, and social studies. Rec- 
ords were kept of the children’s reactions 
and comments and each trip was evaluated. 


Many individual changes in reactions of 
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children were observed. A typical note 
is as follows: “Barbara who became hys- 
terical with fear when she saw the snake 
in October, asked to be allowed to feed 
it in April and May.” 
individual changes, there was growth in 


In addition to the 


problem-solving power, observing, and 
reporting. 

What procedures of instruction are used 
by teachers in a typical elementary school ? 
From analysis of 1,394 Composite Infor- 
mation Blanks returned by a random sam- 
ple of teachers in the State of Oregon, 
Bolen [3] derived conclusions relative to 
methods of teaching. Seventy per cent 
of the teachers responding reported that 
they used teaching procedures involving 
direct pupil experiences; sixty per cent 
used teaching procedures based on pupil 
observation; while forty per cent used 
teaching methods concerned with verbal 
symbols. 

What concepts pertaining to atomic 
energy can children learn? Using control 
and experimental groups of children, 
Reid [13] studied ranges of understanding 
of atomic energy concepts. The children 
were from grades four, five and six. As 
a basis for the study, fifty atomic-energy 
concepts were selected by a pilot group of 
children. Tests were administered both 
before and after instruction. Special in- 
struction was given in five areas as fol- 
lows: (1) atomic fission, (2) atom, (3) 
atomic pile, (4) atomic power, and (5) 
tagged atoms. The data reveal that many 
children understand much about the tech- 
nical aspects of atomic energy and that 
the experimental groups all gained sig- 
nificantly from instruction. Grade four 
seemed to experience much more difficulty 
than those of the other two grades. Of 
the instructional areas taught, that relating 
to “tagged atoms” presented the greatest 


difficulty. The author recommended that 


sixth-grade children, and possibly those 


in fifth grade, receive some form of in- 
struction in the technicalities of ‘atomic 


energy. 
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These nine learning studies indicate 
promising leads for further investigation 

When problem-solving is compared with 
reading, presence of unique factors are 
noted for problem-solving. What are these 
unique factors? Is there any relationship be- 
tween the findings of effects of emotion on 
intellectual learnings and the findings of the 
trend away from the use of verbal symbols? 
Problem-solving and reading are two 
methods of learning science and extended 
research on their comparative effectiveness 
is needed. 

Study of the physical conditions of learn- 
ing demonstrates need for many varieties 
of science experience as well as need for 
a clear definition of “adequate” and “in- 
adequate”’ school environment and facilities. 

The studies of space and time define 
approaches to research on relations of time 
perception and they suggest means by 
which time and space concepts of children 
can be greatly enlarged. 

Curriculum workers will note that chil- 
dren can acquire more understanding of 
the technical aspects of atomic energy than 
courses of study provide. 


Studies Concerned with Teacher Education 


What is desired in an education pro- 
gram in science for elementary school 
teachers? Merrill [10] sought statements 
of needs from faculty members at Radford 
College, journals, and books. Information 
from these sources was supplemented from 
studies of opportunities for science instruc- 
tion at Radford College. Conclusions of 
the study were: (1) content should em- 
phasize functional and social aspects of 
science in the lives of teachers; (2) con- 
tent should be selected from all areas of 
science; (3) community resources should 
be used; and (4) courses should provide 
for directed study, observations of children 
at work and play, and methods that need 
to be used by future teachers. 

What was the college science prepara- 
tion of teachers of elementary science in 


Morlong [11] 


eleven counties in Kansas? 
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selected and visited a representative sam- 
pling of eleven counties. The programs and 
transcripts of the teachers were examined. 
The study included 310 rural teachers, 
264 graded 1-8 teachers, and 141 graded 
1-6 teachers. Forty-eight per cent of the 
graded 1-6 teachers, 20 per cent of the 
1-8, and 12 per cent of the rural teachers, 
had 120 or more college semester hours 
of credit. Seventy-two per cent of the 
rural teachers, 63 per cent of the graded 
1-8, and 51 per cent of the graded 1-6 
teachers had less than six semester hours 
of college science. 

These two studies of teacher education 
in science emphasize the values of func- 
tional and social approaches to the cur- 
riculum. The community is defined as 
part of a total experience program in the 
education of teachers in science. It is 
noteworthy that, while teachers in rural 
areas are recognized as having access to 
an environment that is rich in instructional 
resources, these teachers need guidance in 
how to utilize such resources. 

A significant recommendation was that 
prospective teachers of science learn their 
subject matter in conjunction with inter- 
pretations of ways children learn science. 


Elementary-School Level 


1. Bay, J. W. “Earth Sciences In The 
Elementary School Program.” Doctor’s dis- 
sertation. Wayne University, 1952. 

2. Blackwood, P. E. “An Analysis of the 
Statements of Objectives, Questions and Activi 
ties Proposed By Teachers For the Study of 
Two Problem Areas.” 
Teachers College, Columbia University, 1952. 

3. Bolen, V. A. “Science Teaching Facilities 
and Practices In Oregon Public Elementary 


Doctor’s dissertation 


Schools.” Doctor’s dissertation. University of 
Oregon, 1952. 
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4. Boyer, D. A. “A Comparative Study of 
Sixth-Grade Pupils Science Achievement In 
Schools Having Contrasting Science Curricula.” 
Doctor's dissertation. Northwestern University, 
1952. 

5. Farrell, M. “Understanding of Time Rela 
tions of Five, Six and Seven-Year Old Chil- 
dren.” Journal of Educational Research, 46 
(April, 1953) 587-594. 

6. Guba, A. “Conservation Concepts In Ele- 
mentary Education.” Journal of Education, 
(November, 1953). 

7. Josephson, R. A. “A Study of the Value 
of Field Trips for the Teaching of Natural His- 
tory in the First Grade Curriculum of the Fox 
Point-Bayside School at Fox Point, Wisconsin.” 
Master’s thesis. Cornell University, 1952. 

8. Kearney, R. A. “Science Concepts of Sixth 
Graders.” Master’s thesis. Queen’s College, 1952. 

9. Leonelli, R. E. “The Selection and Grade 
Placement of Physical Science Principles In 
The Elementary School Curriculum.” Doctor’s 
dissertation. Boston University, 1952 

10. Merrill, W. E. “A Proposal For Science 
In The Education of Elementary Teachers at 
Radford Coilege.” Doctor’s dissertation. Teach- 
ers College, Columbia University, 1952. 

11. Morlong, O. “Some Phases of Elementary 
Science In Eleven Counties in Kansas in 1951- 
—" Master’s thesis. State Teachers College, 
Emporia, Kansas, 1952. 


12. Perelli, D. L. “The Development and 
Educational Value of the West Rock Nature 
Center in New Haven, Connecticut.” Master's 


thesis. Cornell University, 1952 

13. Reid, R. W. “An Analysis of the Un 
derstanding of Certain Atomic Energy Concepts 
by Fourth, Fifth and Sixth Grade Students.” 
Doctor’s dissertation. Colorado State College of 
Education, 1952. 

14. Sailors, M. B. “Some Steps In Building 
a Meaningful Science Program For The Ele- 
mentary School.” Master’s thesis. Ball State 
Teachers College, 1952. 


15. Shores, J. H. and Saupe, J. L. “Read 
ing For Problem Solving in Science.” The 
Journal of Educational Psychology. 44 (March, 


1953) 149-158. 

16. Starkey, J. A. “Availability of Industrial 
Master’s thesis. New Jersey State 
Teachers College at Glassboro, 1952 

17. Walker, H. E. “Selected Time-Space 
Concepts of Seven and Ejight-Year Old Chil- 
dren.” Master’s thesis. New Jersey State 


Teachers College at Glassboro, 1952 
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BIBLIOGRAPHY WITH ANNOTATIONS OF COLLEGE SCIENCE 
IN GENERAL EDUCATION 1951-1953 


VADEN W. 


MILEs * 


Wayne University, Detroit, Michigan 


COMMITTEES, CONFERENCES, 
SYMPOSIA 


1. Amsden, Maurice and Stanley W. Morse. 
“Chemistry at San Franciso State College, 
1952-1953,” Journal of Chemical Education, 
XXX (November, 1953), 582-583. Proceed- 


ings of the Pacific Southwest Association .of 


Chemistry Teachers. [Associate Professor of 


Physical Science; Chairman of the Division of 


Natural Sciences. | 

All majors are built upon the college Gen- 
eral Education program or upon the State 
program of General Education. The program 
is based upon student needs classified as indi- 
vidual development, socio-civic, home and 
family, and occupational studies. Three Sci- 
ence Division courses are prescribed units for 
all students except for pre-professional stu- 
dents (medicine, dentistry, etc.) and those 
entering the Clinical Science Program. These 
units are: the biology of man (4 units) ; 
mathematics in human affairs (2); the physi- 
cal world (4). The block of units of General 
Education makes it difficult to schedule the 
necessary mathematics, physics, German, and 
first-year chemistry early in the college 
program. 


2. Blackmer, Alan R. General Education in 


School and College: A Committee Report by 
Members of the Faculties of Andover, Exeter, 
Lawrenceville, Harvard, Princeton, and Yale. 
Cambridge: Harvard University Press, 1952. 
Pp. v+142. 

The purpose of this report is to plan the 
integration of the last two years of secondary 
school with the first two years of college as 
a continuous process. A basic program for 
grades 11-14 in general education includes a 
minimum of two years of science (one in 
grade 11 or 12 and one in grade 13 or 14) 


* The author is a Visiting Professor in Gen- 
eral Education, physics - department, Harvard 
University, for 1954-55. The positions of au- 
thors of the references are included to aid the 
readers in forming judgments and in selecting 
references to be read. This bibliography covers 
the years 1951-1953, inclusive. The references 
are grouped as follows: Committees, Confer- 
ences, Symposia; Status and Trends; Methods 
of Science; Content and Organization; Evalu- 
tion; History of Science; Junior College; Pre- 
Professional Science; Teacher Education. A 
similar bibliography by the author for the years 
1945-1950, inclusive, is found in Science Edu- 


cation, XXXV (April, 1951), 159-176. 


to include both the physical and_ biological 


sciences with laboratory. The student of 


marked scientific ability and interest would 
take a one-and-a-half year course in chemistry, 
physics, or biology in secondary school to 
prepare him for admission to the sophomor« 
college course in the field of chosen conce1 
tration. For students of minimum scientific 
ability and interest, the minimum requirement 
should be a course in a basic science in gradk 
10 or 11 and one college course of the gen- 
eral education type. A coordinated, acceler 
ated seven-year program for qualified students 
is presented as a alternative to the normal 
eight years of high school and college. 


3. Christine, Sister Mary Marguerite. “Re- 
port of a Seminar on the General Science Course 
in Higher Education,” Journal of Chemical Ed- 
ucation, XXVIII (January, 1951), 47. [Mun- 
delein College, Chicago. ] 

A seminar at a workshop in Catholic Higher 
Education for women suggested three methods 
of fitting the science general course into the 
curriculum: (1) All students would take the 
general course and start the major sequence 
in the second year (as at St. Xavier's Col- 
lege, Chicago); (2) the first course in the 
major would presume the knowledge gained 
in the general course (as at St. Louis Univer- 
sity); (3) the science major would take the 
traditional sequence of courses and a senior 
seminar which would integrate his major 
studies with related sciences and other fields. 
St. Louis University has a degree program 
designed for the future teacher of science for 
general education. 

4. French, Sidney J. (Editor). Accent on 
Teaching: Experiments in General Education. 
New York: Harper and Brothers, 1954. Pp 
xii+334. [Dean of Rollins College; formerly 
Dean of the Faculty and Director of the Divi- 
sion of Natural Sciences, Colgate University. ] 

The volume includes twenty chapters, the 
first of which is written by the Editor on 
General Education in the Liberal Arts. Suc- 
ceeding chapters deal with the development 
and teaching of specific courses in the several 
areas: natural science (laboratory work; inte 
grated course; physical science—physics;_bi- 
ology), social science, the humanities, and 
communications; and with the place and con- 
duct of discussion, the place of the adminis- 
trator, and evaluation in the teaching process 
The approach is largely that of stimulating 
greater student participation in his own 
education. 
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5. Krauskopf, Konrad B. “Science in General 
Education at Mid-Century,” The Journal of 
Higher Education, XXII (February, 1951), 59- 
66. [Professor of Geology, Stanford University. ] 

The article considers questions, regarding 
science courses for general education, on 
which agreement has been reached and on 
which disagreement persists. Three items of 
agreement pertain to course content: (1) 
some emphasis on scientific method and _ sci- 
entific attitude is desirable; (2) the “block- 
and-gap” approach is better than the survey 
approach; (3) the physical sciences are better 
taught separately from the biological. Four 
areas of agreement refer to methods of in- 
struction: (1) lectures and discussions should 
be by one man for the term; (2) small discus- 
sion sections are desirable to supplement or 
supplant lectures; (3) individual laboratory 
or field experience is desirable but not indis- 
pensable; (4) visual aids are helpful for treat- 
ment of some subjects, but lecture demonstra- 
tions and laboratory experiments are more 
effective. 

There is disagreement on three questions 
of administration: (1) What is the best way 
to secure and retain teaching staff?; (2) 
Should all students take one or more science 
courses for general education?; (3) Should 
such courses be offered to upperclassmen? 
Three items of disagreement concern subject 
matter: (1) How can scientific method be 
taught effectively in elementary courses?; (2) 
How much mathematics, history, philosophy, 
and practical applications should be included? ; 
(3) Should subject matter be drawn from 
one or several sciences? More areas of dis- 
agreement relate to teaching methods: (1) 
relative emphasis on different instructional pro- 
cedures; (2) relative merits of types of evalu- 
ation instruments in terms of objectives. The 
author also discusses possible directions for 
improvement of such courses. 


6. Miller, Robert D. (Editor). General Edu- 
cation at Mid-Century: A Critical Analysis. 
Proceedings of the Conference on General Edu- 
cation sponsored by the Florida State University 
and the Department of Higher Education of the 
National Education Association. Tallahassee: 
Florida State University, 1950. Pp. 185. 

The book contains a paper on “Science in 
General Education at Mid-Century” by Konard 
B. Krauskopf on Stanford University and 
the report of the study group which considered 
the role of the natural sciences. The study 
group from 20 institutions reported on objec- 
tives, course content, teaching methods, teacher 
preparation, and strength and weaknesses of 
general education in science 


7. Morse, H. T. (Editor). General Education 


in Transition: A Look Ahead. Minneapolis: 
The University of Minnesota Press, 1951. Pp. 
ix+310. [Dean, General College, University of 


Minnesota. | 
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This book presents the proceedings of a 
conference on general education held at the 
University of Minnesota in 1949. Leading 
scientists and educators analyzed current 
trends in general education and proposed next 
steps in experimentation and research in the 
area. The work group in physical sciences 
presented 11 proposals concerned with objec- 
tives, content, method and teacher training. 
The group in the biological sciences con 
sidered the nature of the problem, agreed on 
objectives, and made 10 suggestions for re 
search in evaluation 


8. National Conference on Higher Education. 
Charting the Course for American Higher Edu- 
cation, General Education, pages 50-58. Wash- 
ington: Department of Higher Education, Na- 
tional Education Association, 1951. Pp. 79. 

Group reports on general education present 
guiding principles for getting the program 
started in large universities and in small 
institutions; for improving established pro 
grams; and for determining content § and 
method. 


9. National Conference on Higher Education 
Addresses on Current Issues in Higher Educa 
tion 1951, General Education, pages 153-177. 
Washington: National Education Association, 
1951. Pp. 202. 

Addresses on general education included con 
sideration of some basic principles; of getting 
the program started in a large university 
(Chicago); in a small institution (Teachers 
College, Moorhead, Minnesota); of improv 
ing an established program (Oklahoma A 
and M.); and of bases for content and method 


10. National Conference on Higher Education 
Current Issues in Higher Education 1952, 
eral Education, pages 126-132 Washington 
Association for Higher Education, National 
Education Association, 1952. Pp. 144. 

Discussion groups for general education 


Gen 


dealt with: bases for organizing a program; 
the teacher and teaching methods; criteria 
and methods of evaluation; problems of 
established programs in large and in small 
institutions. 


11. National Conference on Higher Education 
Current Issues in Higher Education 1953, Gen 
eral and Teacher Education, pages 171-173, 
232-237, 269-270, 286-287. Washington As 
sociation for Higher Education, National Edu 
cation Association, 1953. Pp. 289. 
Disscussion groups dealt with such topics 
as programs for general education, the natural 
sciences, and the preparation of college 


teachers 


12. National Conference on Higher Education 
Current Issues in Higher Education 1954, Gen- 
eral Education, pages 78-86, 94-99, 182-191 
Washington: Association for Higher Education, 
National Education Association, 1954. Pp. 321. 
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What are the problems in starting a pro- try or a related science area. Only fifty-three 
gram? In natural science what course or- per cent of those holding the master’s degree 
ganization and instructional methods are prov- in chemistry are chemists. College teachers 
ing most effective? What are the on-going should consider the kind of chemical educa- 
administrative problems? Answers to these tion which would be of greatest value to a 
questions are given. group most of whom enter diverse fields, many 


Sci- unrelated to the college major. 
: A study of the occupational mobility of 
scientists listed in American Men of Science 


13. Nationa! Association for Research in 
ence Teaching. “Progress Report of the Com- 
mittee on Research in College Science,” Science ; : : 
Education. XXXV (October, 1951), 202-204. shows that one-third of those working as 

/ ¢ : physicists in 1948 have worked in other areas 
of science; one-fifth of those in biology have 
done so as have one-sixth of those in chemis- 


In the field of general education, the Com- 
mittee reported activity in evaluation through 
participation in the Cooperative Study for 


. : _ . : , : try. This occupational flexibility is due to 
Evaluation in General Education of the Ameri- . Se € 
. . . ae ae ° the convertibility of individuals who cross the 
can Council on Education; the reviewing of ; . ’ ag : 
. ie 2 P . : interface between areas. This occupational 
published literature and of unpublished re- 


mobility may be ascribed to intellectual ability 


search studies collected by the U.S. Office : . ; ‘ 
and habits of systematic thought and analysis. 


of Education; and a study of basic biological 

principles and their use in teaching. 15. Proceedings of the Northwest Conference 

14. Wolfle, Dael. America’s Resources of 0% General Education 1952. Bellingham, Wash- 
Specialised Talent. New York: Harper and eae -“% ae College of Educa- 
Brothers, 1954. [Commission on Human Re- Den ee eee eee ; 
sources and Advanced Training, and director Papers and discussions on such topecs as: 
of this study sponsored by four major national (1) outcomes specific to general education ; 
vessiach Ginette} (2) the nature of critical thinking ; (3) the 
content of science in general education (also 
humanities and social science); (4) evalua- 
tion of critical thinking. 


The following report is based on data re- 
ceived verbally from addresses by the Director 
of the Study and another member of the 
Commission. It should be verified by refer- 16. Silvan, J. (Recorder). “Science in Com- 
ence to the volume to be published late in 1954. munity Colleges and Teachers Colleges,” Science 

Tabulations contained herein indicate that Education, XXXVII (October, 1953), 262-264. 


the student should be advised to keep a flexi- [Conference on the Education of Teachers in 
ble program until he decides on his life work. Science, Teachers College, Columbia University. ] 
A high percentage of the college graduates in The general education science program in the 
science does not continue in the labor force liberal arts (1) should not differ from that in 
in a field of science. Moreover, the occupa- a teachers college; (2) is concerned with the 
tional mobility of science graduates, even techniques of using science and _ scientific 
Ph.D.s, is so great that colleges may need methods of thinking; (3) is concerned with 
to consider the kind of education which will functional subject matter which should change 
provide better preparation fort this mobility. behavior, be common to human problems, and 
Courses for general education and those for be related to what the citizen should be able 
specialists should stress habits of systematic to do in our society. 
thought and analysis. The general education course in science at 
Of 50,000 natural science graduates in 1951 Hunter College was reported as beginning 
(bachelor, master, and doctor), only 20,000 with the geology of Manhattan and ending with 
entered the science labor force. Some of the a study of original papers such as Mendel’s to 
remaining 30,000 went into the Army and pro- aid the student in learning the scientific 
fessional schools, but most of them were lost method. The four principal aims of the course 
to the science labor force. were: (1) understanding of the nature of 
A study of graduates in the years 1930, science; (2) understanding of the methods 
1940, and 1951 of two large universities shows: of scientists; (3) understanding that scientific 
95 per cent of the graduates in dentistry and problems overlap artificial subject-matter bound- 
medicine are still working in their fields; two- aries; (4) developing intelligent curiosity, an 
thirds of the engineers are still practicing; open mind, a passion for truth, and ability to 
one-half of the graduates in agriculture are communicate in science. 
in that labor force; one-fifth of the natural 
science graduates are professionally employed ; STATUS AND TRENDS 
one-sixth of women science graduates are 
professionally employed, but one-half of all 17. Bullington, Robert Adrian. A_ study of 
women college graduates are employed out- College Science Courses Designed for General 
side of the home. Education. Unpublished Doctor’s dissertation, 
Of all chemistry graduates who are still Northwestern University, 1949. Pp. vii+311. 
employed (omitting the d-:op-outs: Army, [Associate Professor of Biological Sciences, 


married women, etc.), only one-fourth are Northern Illinois State Teachers College, 
chemists but about two-thirds are in chemis- DeKalb.] 
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Bullington’s study gives the most extensive 
statistical picture as of 1948-49 of the status, 
content, and trends in college science courses 
designed for general education. A summary 
of this report appears in Science Education, 
April 1949, March 1951, and December 1952, 
and in the Association of American Colleges 
Bulletin, May 1950. 

Articles in Association of American Col- 
leges Bulletin XXXIV _ (October, 1948) by 
Washton and XXXVI (May, 1950) by Bull- 
ington, and in Science Education XXXIII 
(April, 1949) and XXXV (March, 1951) by 
3ullington, XXXIV (March, 1950) by Rey- 
nolds, XX XVII (December, 1952) by Buliing- 
ton and Wilson, and XXXII (April, 1948) 
by Van Deventer, provide the most compre- 
hensive studies readily available of science 
courses for general education. Washton’s 
study is of colleges of liberal arts, Reynold’s 
of teacher’s colleges, Wilson’s of Southern 
Association colleges, and Van Deventer’s of 
junior colleges and four-year institutions. 


18. Bullington, Robert A. “Teachers and 


Teaching Procedures in College General Educa- 
tion Science 
XXXV (March, 1951), 92-104. 


Courses,” Science Education, 

This study involved 686 teachers of 150 
general education science courses in 103 col- 
leges. It includes the following data in tabular 
form: the number and percent of teachers 
in each academic rank; the fields of speciali- 
zation of teachers; the number of instructors 
with whom students have contact; credit hours 
given for courses, the number of lecture, dis- 
cussion and laboratory hours per week; credit 
hours earned compared to clock hours per 
week spent in class; size of class groups for 
each type of course; frequency of use of 
teaching aids and student activities; and prev- 
alence of the laboratory. It is significant 
that 59 per cent of the physical science courses 
and 79 per cent of the biological science courses 
include laboratory work. 


19. Carmichael, Oliver C. “Contemporary 
Trends in the Arts College,” Association of 
American Colleges Bulletin, XXXVI (Decem- 
ber, 1950), 488-493. [President, Carnegie 
Foundation for the Advancement of Teaching.] 

The thesis is stated that the general educa- 
tion movement has not found itself but the 
potential is great. It is still lacking in focus, 
in clarity of purpose and in effectiveness of 
method. It seems likely to affect not only 

Arts college programs but graduate and pro- 

fessional schools as well. Arts college facul- 

ties should assume responsibility for directing 
it. General education will help to counteract 
the tendency to make the Arts college but 

a service station for the professions through 

devoting so much attention to preprofessional 

courses. 


20. Dressel, Pauli L. 
Education Credit,” Junior 


“Transfer of General 
College Journal, 


XXIV (January, 1954), 292-297. 
Counseling and Head of the Board of Examin 
ers, Michigan State College. | 


Education,” Journal of 
XXVIII (May, 1951), 274-276. 


Chemistry, 
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| Director of 


With respect to science, the major transfet 
problems involve: (1) transfer of a non 
laboratory general education science course to 
an institution which requires a_ laboratory 
science; (2) convincing students and parents 
that when a student transfers from one cut 
riculum to another the issue is not that of 
loss of credit but rather that of the applica 
bility of credit to a particular program; (3) 
transfer of credit in specialized science courses 
from junior colleges to four-year colleges 
having a special general education course in 
science. 


21. Entrikin, John B. “Science in General 
Chemical Education 
| Professor of 
Centenary College, Shreveport, 
Louisiana. | 
Under a grant from the Carnegie Foundation 
for the Advancement of Teaching, the author 
visited 62 institutions where new approaches 
are being tried. Of these, 7 have only the 
traditional courses in science, 18 have single 
subject courses for general education, 35 have 
integrated courses in the 
and/or the biological sciences, and 2 have 
integrated courses in the whole field. He 
concluded: (1) that chemists (by default) 
are not making their proportionate contribu 
tion; (2) that graduate schools should de 
velop adequate programs for staffing such 
(Training should cover the broad 
its development, its methods, 


physic al sciences 


courses 
field of science 
and its impact on man—and include provision 
for integration of courses.); (3) that the 
teaching of science courses for general educa 
tion takes at least 50 per cent more of th 
teachers’ time and mental energy than a con 
ventional course and the teaching load should 
be reduced accordingly; (4) that in the ma 
jority of cases some type of laboratory work 
is offered; and (5) that proper staff, labora 
tory work, and evaluation are major problems 


22. Goldsmith, William M. “Survey Cours« 
in Biology,” Turtoxr News, XXX (March, 
1952), 66-69 and XXX (April, 1952), 80-81 
[Department of Biology, University of Tampa. 

An analysis of replies to 10 questions an- 
swered by 87 representative colleges and uni- 
versities. Fifty-three per cent offer a “Gen- 

eral Education” survey course in biology. 
Two-thirds of the colleges require laboratory. 
The course is accepted on a biology major by 
one-half of the schools. The second article 
discusses laboratory work and subject matter. 


23. Gross, Chalmer A. (for a Committee of 
the American Association of Colleges for 
Teacher Education). 
of General Education for Teachers. 
New York: American Association of Colleges 


Implementing Programs 
Oneonta, 
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for Teacher Education, 1953. Pp. 60. [South- 
ern Illinois University, Carbondale. ] 

This study is a comprehensive analysis (1) 
of the obstacles encountered in establishing 
programs of general education, (2) of the ways 
of overcoming the obstacles, and (3) of the 
status and development of programs in 137 
institutions. 


“ 


24. Henshaw, Clement. Laboratory Teach- 
ing in General Education Courses,” American 
Journal of Physics, XXII (February, 1954), 68 
75. [Professor of Physics, Colgate University. ] 

In 16 institutions visited, about two-thirds 
of the general education science courses in- 
clude fairly regular laboratory and a. still 
larger fraction in biology make some use of 
laboratory. The activities in the “discovery- 
type” laboratory should (1) deal with prob- 
lems for which the student does not know the 
answer; (2) call for student planning, initia- 
tive, and creative thinking; (3) be integrated 
with the course; (4) motivate by deyeloping 
curiosity; and (5) be conducted by experi 
enced teachers who are in sympathy with the 
aims of general education. 


25. Taylor, L. W. (Chairman), A.A.A.S. 
Committee on the Improvement of Science In- 
struction for Purposes of General Education. 
“Physics Instruction for Purposes of General 
Education,” American Journal of Physics, VIII 
(February, 1940), 49-54, 

This report is an analysis and interpreta- 
tion of answers by the physics departments 
of 194 colleges and universities to a ques 
tionnaire dealing with physics and physical 
science courses for the non-science major. 


26. Van Deventer, W. C. “Trends and Prob- 
lems in General Education College Science 
Courses,” Science Education, XXXIII (April, 
1949), 183-190. [For the Committee on Re- 
search in Junior-College Science, National As- 
sociation for Research in Science Teaching, by 
W. C. Van Deventer, Chairman. ] 

This article and the one by Van Deventer in 
Science Education XXXVII (April, 1953) 
provide the best summaries in the published 
literature of trends and problems in college 
science courses designed for general education. 


27. Wilson, Leland Leslie. “General Educa- 
tion Science in Southern Association Junior 
and Senior Colleges,” Science Education, XXXVI 
(December, 1952), 293-297. [Eastern Kentucky 
State College, Richmond. | 

Data from more than 200 colleges are sum- 
marized as follows: extent of general educa- 
tion science; course credit; discontinued 
courses; textbooks; course organization and 
content; teachers; teaching methods, objec 
tives, and problems. 


METHODS OF SCIENCE 


28. Adler, Mortimer J. “The Aims and 
Methods of Science Teaching,” Metropolitan 
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Detroit Science Review, XII, (February, 1952), 
15-18, 23; XII (May-June, 1952), 18-20, 22 
[ Professor of Philosophy, University of Chicago. 

An advocate of the program known as 
“The Study of the 100 Great Books” discusses 
the place of science in the liberal arts cur 
riculum; two specific objectives of sciencé 
teaching (scientific methods and large con 
ceptual schemes); the basic problems of sci 
entific thought ; the method of science teaching ; 
the “Great Books” of science; the limitations 
of science; the science teacher and philosophy. 
29. Altschul, Rolf. “Student ‘Research’ in 

a Basic Science Course,” The Journal of General 
Education, VI (October, 1951), 74-80. [Sarah 
Lawrence College. ] 

A course, “Experiment and Theory in Sci 
ence,’ is described. After two months on 
fundamentals (e¢.g., demands of controlled ex 
periments), the inductive approach is used in 
eight experiments: densities, buoyancy, fre« 
fall, pendulum, gas laws, specific heat, com 
bining weights. Those electing the course are 
predominantly junior and senior girls whos« 
major interests are non-science. 


30. Alyea, Hubert N. “The Terminal Course 
in Chemistry,” Journal of Chemical Education, 
XXIX (May, 1952), 219-221. [Princeton Uni 
versity; Chairman, Division of Chemical Edu 
cation, American Chemical Society. ] 

It may be possible to adapt Alyea’s uncon 
ventional laboratory methods to an experimental 
laboratory in science for general education. 


31. Armacost, Richard R. “Ask the Biologist,” 
The Science Teacher, XX (September, 1953), 
177. [Associate Professor of Biological Educa- 
tion, Purdue University. ] 

Broadcasts and tapes of “Ask the Biologist” 
are available to schools from the Purdue 
University Department of Biological Sciences. 
One tape, “How a Scientist Works,” involves 
a discussion of scientific method. 


32. Bayles, Ernest E. “Is Modern Science 
Inductive?,” The Science Teacher, XXI (April, 
1954), 113-116, 145. [Professor of Education, 
University of Kansas. ] 

“To view scientific procedure as _ strictly 
inductive means failure to portray with accu 
racy the process of scientific investigation.” 


33. Bloom, B.S. “Thought-Processes in 
Lectures and Discussions,” The Journal of 
General Education, VII (April, 1953), 160-169 
[Associate Professor of Education and Colleg« 
Examiner in the University of Chicago. ] 

Learning by doing is required if students 
are to achieve certain problem-solving types 
of competence. If we consider evaluation, 
synthesis, and application as important for the 
development of problem-solving abilities, this 
research study which includes natural sciences 
indicates that four-fifths of the discussions 
evoke more thoughts than the average lecture. 
The lecture is a far more efficient method of 
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communicating knowledge and of securing the 

attention of students to these ideas than is the 

discussion. 

34. Boeck, Clarence H. “Teaching Chemistry 
for Scientific Method and Attitude Development,” 
Science Education, XXXVII (March, 1953), 
81-84. [Associate Professor, University of 
Minnesota. | 

In this research study, it was found that 
significantly better achievement resulted from 
use of the inductive-deductive approach than 
from use of the deductive-descriptive approach. 
35. Boeck, Clarence H. “Try the Inductive 

Approach,” The Science Teacher, XX (October, 
1953), 236-237, 260. 

One of the objectives of science teaching is 
the development of ability to use the methods 
of science with an accompanying scientific 
attitude. After the general properties of acids 
and bases had been developed, the instructor 
had the students develop inductively from ex- 
perimentation an understanding of the rela- 
tion between oxides of metals and non-metals 
and the formation of acids and bases. Data on 
“The Inductive-Deductive Compared to the 
Deductive-Descriptive Approach to Laboratory 
Instruction” are found in the March, 1951 
issue of the Journal of Experimental Educa- 
tion, pages 247-253. 

36. Burmester, Mary Alice. “The Construc 
tion and Validation of a Test to Measure Some 
of the Inductive Aspects of Scientific Thinking,” 
Science Education, XXXVII (March, 1953), 
131-140. [Assistant Professor of Natural Sci- 
ence, Michigan State College.] 

The purpose of this excellent research study 
was to devise a valid test to measure nine 
inductive aspects of the ability to think sci- 
entifically. Examples are given. 


37. Burmester, Mary Alice, “Behavior Involved 
in the Critical Aspects of Scientific Thinking,” 
Science Education, XXXVI (December, 1952), 
259-263. 

Keeslar’s list of elements of scientific method 
have been reworded and presented as major 
objectives involved in the ability to think 
scientifically. 

Eighty types of behaviors which can be 
measured by objective tests are subsumed 
under eight abilities: to recognize a problem; 
to delimit a problem; to distinguish jbetween 
relevant and irrelevant data; to recognize and 
accumulate facts related to the solution of a 
problem; to recognize an hypothesis; to plan 
experiments to test hypothesis; to carry out 
experiments; to interpret data; to apply gen 
eralizations to new situations. 


38. Churchman, C. West and Russell L. Ackoff. 
Vethods of Inquiry: An Introduction to Phi- 
losophy and Scientific Method, St. Louis: Edu- 
cation Publishers, Inc., 1950. 558 p. [Associate 
Professor of Philosophy, Wayne University, and 
Editor of the journal, Philosophy of Science; 
Assistant Professor of Mathematics. ] 
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39. Conant, James B. Science and Common 
Sense. New Haven: Yale University Press, 1951. 
Pp. xii+371. [President, Harvard University. ] 

This book is a layman’s guide to the way 
scientists carry on their work—to the methods 
by which experimental science has advanced 
in the last 300 years. The author believes 

“There is no such thing as_ fhe 

method.” He starts with the historic cot 

nection between common sense and _ science 


scientifi 


and follows these implications to the aspects 
of modern 
phrases 


listing of several 
indicates the scope of the book 
limited and broad working 
conceptual schemes ; 


science. \ 


hypotheses and 
development of the con 
cept of atmospheric pressure; recurring pat 
terns in experimental inquiry (the role of 
accident—Galvani, battery, x-rays, rare gases) 
quantitative 


Be Vv le’s 


experimentation (hydrostatics 
Law); the origin of a _ conceptual 
scheme; the chemical revolution (Priestley 
Dalton, 


biology 


Lavoisier, Avogadro, Cannizzaro 


expcrimental (spontaneous genera 
Pasteur’s study of 


experiment); the 


tion, cause and effect, 
fermentation, the control 
past (geology, paleontology); the impact of 


science on industry and medicine; science, it 


vention and the state (the organization and 
financing of pure and applied research it 

free society), and implications for industry 
medicine, and war An excellent bibliography 


is included. 


40. Conant, James Bryant (General Editor 
Harvard Case Histories in Experimental S% 


ence. Cambridge: Harvard University Press 
1950-1953. 

Case 1. Robert Boyle’s Experiments in Pn 
matics by James Bryant Conant. Pp. ii+17] 


Overthrow f the 


Case 2. The 
Theory: The Chemical Revolution of 
by James Bryant Conant. Pp. ii+59 

Case 3. The Early Development of the | 
cepts of Temperature and Heat: The Rise a 
Decline of the Caloric Theory by Duane Rollet 
Pp. iv+106. 

Case 4. The Atomic-Molecular Thi by 
Leonard K. Nash. Pp. v+115 

Case 5. Plants and the Atmosphere by Leo 
ard K, Nash. Pp. ix+122. 


Case 6. Pasteur’s Study of Fermentati 
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edited by James Bryant Conant. Pp. 1i+5/ 
Pasteur’s and Tyndall's Study f 
Spontaneous Generation edited by James Bryant 
Conant. Pp. ii+61. 

These case histories, often called the his 


Case 7. 


torical approach, are designed primarily for 
use by students who are non-science majors 
President 
Conant’s ideas with regard to the understand 


The foreword presents some of 


ing of science, the use of the case histories, 

the methods of science, the advance of science 

and progress in the practical arts, and the 

pure and applied sciences. 

41. Van Deventer, W. C. (Reviewer) The 
Growth of the Experimental Sciences: An Ex- 
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periment in General Education by James B. 
Conant. Science Education, XXXV_ (March, 
1951), 112-114. [Stephens College, Columbia, 
Missouri. } 

Van Deventer reviews the nature of a 
Harvard Course based on case studies from 
the history of science and gives answers to 
four major criticisms of such a course. 


42. Correll, Malcolm. “A Case Study in 
Scientific Inquiry: Atmospheric Pressure, In- 
cluding Baliani’s Ignored Letter,” The Journal of 
General Education, VI (July, 1952) 280-291. 
[Professor and Chairman of the Department 
of Physics, DePauw University, Greencastle, 
Indiana. | 

The author surveys the pertinent writings 
of Galileo, Torricelli, and Pascal before in- 
troducing Baliani’s ignored letter to show 
that scientists individually may sometimes not 
practice that objectivity which collectively 
they display so well. A summary is made 
of that which the material reveals about the 
nature of scientific inquiry. 


43. Dunning, Gordon M. “Using the Labo- 
ratory to Develop Critical Thinking,” The Sci- 
ence Teacher, XVIII (March, 1951), 85-87. 
[Biophysics Research Analyst, Division of Bi- 
ology and Medicine, Atomic Energy Commis- 
sion, Washington. ] 

Excellent examples are given of a method 
of teaching critical thinking in a _ college 
physical science class. 


44. Holton, Gerald. Introduction to Concepts 
and Theories in Physical Science. Cambridge: 
Addison-Wesley Press, 1952. Pp. xx+650. [As- 
sociate Professor of Physics and of General 
Education in the Physical Sciences, Harvard 
University. ] 

This volume follows the pattern of a series 
of modified case accounts involving the great 
conceptual schemes of physics as well as 
significant related topics in astronomy and 
chemistry. It is designed for use in general 
education courses and in the liberal arts 
physics course. 


45. Ihde Aaron J. “Learning the Scientific 
Method Through the Historical Approach,” 
School Science and Mathematics, LIII (Novem- 
ber, 1953), 637-643. [Professor of Chemistry, 
University of Wisconsin. ] 

The author, a specialist in the history of 
chemistry and in physical science for general 
education, thinks clearly and succinctly about 
three topics: (1) What is scientific method? ; 
(2) How can we teach scientific method?; 
(3) How should historical materials be in- 
troduced? One’s whole course need not be a 
series of case histories; use whatever ap- 
proaches which lend themselves to student 
understanding. 


46. Kieffer, William F. “The Place of the 
Scientific Method in the First Course in Chem- 
istry,” Journal of Chemical Education, XXVIII 


[Vor. 38, No. 5 


(June, 1951), 300-303. [Professor of Chemis 
try, The College of Wooster, Wooster, Ohio. ] 
The author believes that it is helpful to 
students for the instructor to refer back 
frequently to a stepwise outline of the sci- 
entific method. Some suggestions are suita 
ble for adaptation to a physical science course 
for general education. 

47. Lampkin, Richard H. “Scientific Inquiry 
for Science Teachers,” Science Education, XXX\ 
(February, 1951), 17-39. [Professor of Science, 
New York State College for Teachers, Buffalo. | 

Meanings of the terms “scientific attitudes” 
and “scientific method” are critically and 
methodically analyzed. A detailed summary 
of the meanings is presented. The steps in 

the scientific method are: (1) to define a 

problem; (2) to propose a solution; (3) to 

test the solution. 


48. Lansdown, Brenda. Workbook of Set 
entific Thinking, No. I. The Chemical Back 
ground of the Atom. New York 28, N. Y.: The 
Dalton Schools, 1950, Pp. 68. [Department of 
Education, Brooklyn College. ] 

This teaching-workbook, designed for high 
school but adaptable to college, gives the stu- 
dent practice in scientific thinking. The ex 
periments lead to hypotheses developed by the 
students. President Conant’s historical ap- 
proach or case study technique is seen herein. 
The chemical background of the atom is 
presented in social and historical context 
from Aristotle (384 B.C.) to Dalton’s Atomic 
Theory of 1803. No. II is forthcoming. 


49. Lansdown, Brenda. “Scientific Thinking 
Can Be Taught to Function in the Everyday 
Life of Students,” Science Education, XXXVII 
(December 1953), 315-318. 

Here is some evidence that if scientific 
thinking is taught in science courses as a 
method per se, with examples drawn from 
various aspects of living, it can carry over 
into other phases of a person’s living as a 
method of operation instead of just some- 
thing the scientist uses in his laboratory. 


50. Mason, John M. “An Experimental Study 
in the Teaching of Scientific Thinking in Bio- 
logical Science at the College Level,” Science 
Education, XXXVI (December, 1952), 270-284. 
[Assistant Professor of Natural Science, Michi 
gan State College. ] 

In the results, conclusions, and educational 
implications of this excellent statistical study, 
the effectiveness of “the scientific thinking 
method” of teaching biological science is com- 
pared with “the descriptive method.” 

51. National Science Teachers Association 
The Bulletin of the National Association of 
Secondary-School Principals: Science in Sec- 
ondary Schools Today, XXXVII_ (January, 
1953), 207 p. Washington: The National As- 
sociation of Secondary-School Principals, 1953. 

Among the chapters of interest to college 
teachers are those on teaching scientific atti 
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tudes and methods, and on learning in the 

laboratory. 

52. Palter, Robert M. “Galileo’s New Science: 
Nature Compelled to Bear Witness,” The Jour- 
nal of General Education, VII (July, 1953), 
255-270. [Assistant Professor of Natural Sci- 
ences in the College of the University of Chicago. ] 
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Galileo, Huygens, and Newton); about heat 
(by Rumford and Davy); about the motion 
of falling bodies (by Galileo) ; and about the 
evolution of physics (by Einstein and Infeld). 


57. Solomon, Marvin D. “Studies in Mental 


Rigidity and the Scientific Method,” I. Rigidity 
and the Abilities Implied in Scientific Method, 


A critical examination of Galileo's analysis Science Education, XXXVI (October, 1952) 
of motion in his Two New Sciences. Are 240-247: [] 


mot c Mental Rigidity and Comprehen- 
Galileo’s methods the methods of modern 


. 4 siveness, Science Education, XXXVI _ (Decem- 
science ¢ ber, 1952), 263-269; III. Rigidity and Com 
53. Peterson, Orval L. “The Scientific Prehensiveness in the Normal Classroom 

Method—Its Use at Various Levels of Science Situation, Science Education, XXXVII (March, 

and in Science Teaching,” The American Biology 1953), 121-131. [Assistant Professor of Natu 

Teacher, XIV (December, 1952), 222-225, ‘ral Science, Michigan State College. | 


[Graduate Student, University of Washington. ] 


Three levels of scientific activity are dis- 
cussed: descriptive, hypothesis formation, and 


Eighteen aspects of scientific method are 
listed in article I. Article II presents statisti 
cal evidence that a group of students who ar« 


experimental. Six techniques are presented ‘non-rigid” (flexible, ¢.g., uses alternative 
to aid the student in acquiring the ability to 


solve problems. 


solutions to solve a problem more efficiently ) 
sees relationships and organizes facts into a 
unified structure; exhibits comprehensive, in 


54. Pettit, Lincoln. “A Guide for Teaching tegrated thought processes; and does well in 
the Scientific Method,” The American Biology solving problems involving scientific method. 
Teacher, XV (February, 1953), 31-35. [Pro- Article III includes statistical evidence in 
fessor of Biology, Hiram College, Hiram, Ohio.] volving laboratory exercises in scientific method 

Classroom procedures built around eight which deal with the formulation, testing, and 


steps can extend students’ understanding of 
scientific method. The steps are: (1) realizing 
that a problem exists; (2) stating the prob- 
lem; (3) formulating a working hypothesis 
or making a good guess; (4) setting up a 


modification of hypotheses. Results indicat 
that experimental evidence will overthrow a 
preconceived idea. 


58. Taylor, Hugh S. Religious Perspectives 


controlled experiment; (5) gathering the evi- of College Teaching in the Physical Sciences 
dence; (6) transforming the evidence into a New Haven, Connecticut: The Edward W. 
meaningful statement or “boiling down” the Hazen Foundation, 1951. 35 p. [Dean of the 
evidence to correctly reflect all data; (7) the Graduate School and Professor of Chemistry, 
conclusion; (8) publishing the results. Princeton University 
This essay contains examples which may 
55. Richardson, John S. and G. P. Cahoon. be adapted for use in developing functional 
Methods and Materials for Teaching General understandings of scientific method and sci 
and Physical Science. New York: McGraw-Hill entific attitudes. A companion essay, Reli 
Book Company, 1951. Pp. viii+485.  [Pro- gious Perspectives of College Teaching in 
fessors of Science Education, Ohio State Biology by Edward McCrady, is also availa 
University. ] ble Sixteen essays appear in Fairchild, 
Many laboratory experiences which are Hoxie N., et al. " Reliaious Perspectives i 
suitable for the college level are given in College Teaching. New York: The Ronald 
detail. Press Company, 1952. Pp. x+460. 


56. Sayvetz, Aaron. Scientists at Work: Case 59. Taylor, Lloyd William Physics The 
Studies in the Physical Sciences. Chicago: Pioneer Science. Boston: Houghton. Mifflin 
The Center for the Study of Liberal Education Company, 1941. Pp. xiv+847. [Late Professor 
for Adults, 1954. Pp. iv+136. (940 E. 58th of Physics, Oberlin College. ] 

St., Chicago 37.) [Associate Professor of the 
Natural Sciences in the College of the Univer- 
sity of Chicago. ] 

The book consists of excerpts from the 
writings of scientists concerning their own in- 
quiries into various aspects of the physical 
world. It is a study of the methods by which 
working scientists reached their conclusions. 

The first unit deals with the geological 3 je ‘ llepse: 
problem of the so-called Carolina bays. The educated man of an appreciation of the signifi- 
second category of readings consists of sepa- 
rate inquiries about the nature of air (by 
Galileo, Pascal, and Lavoisier); about water 
(by Lavoisier and Dalton); about light (by 


This book deserves thoughtful study by all 
teachers of the physical sciences. It pioneers 
in the use of an historical approach. Conven 
tional subject matter is imbedded in an his 
torical matrix. The volume implements the 
author’s conviction that “the American sys 
tem of specialization in higher education is 
almost ideally designed to deprive even the 


cance of science in the social order,” and that 
“the interpretation of science . . . must be 
discharged by the scientists themselves if it 
is to have any chance of being done acceptably.” 
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60. Van Deventer, W. C. “Laboratory Teach- 
ing in College Basic Science Courses,’ Science 
Education, XXXVII (April, 1953), 159-172. 
[Chairman, Department of Biology, Western 
Michigan College of Education, Kalamazoo.] 

This article contains the best summary and 
critical analysis of laboratory procedure in 
college courses for general education to be 
found in the literature. Problem solving, sci- 
entific methods, and scientific attitudes are 
discussed. Advantages and disadvantages of 
three modern approaches to laboratory learn- 
ing are given: namely, the classical experi- 
ments approach, the case study approach, and 
the problem approach. The author then uti- 
lizes a combination of those three approaches 
in formation of a problem-area approach for 
which two examples are given from the bio- 
logical and physical sciences. 


61. Meier, Arnold R., Florence Damon Cleary, 
and Alice M. Davis. A Curriculum for Citizen- 
ship, “An Outline of Procedural Steps in 
Problem Solving,’ pages 337-343. Detroit : 
Wayne University Press, 1952. Pp. ix+413. 

The outline given for problem solving is: 

A. Defining the Problem 

1. Encountering the problem 

2. Selecting the problem 

3. Wording the problem 

4. Setting up tentative solutions 
B. Working on the Problem 


1. Recalling known information 

2. Determining need for more information 

3. Locating sources of information 

4. Selecting and organizing information 

5. Analyzing and interpreting information 
C. Drawing a Conclusion 

1. Stating possible conclusions 

2. Determining the most reasonable and 


logical conclusions 
3. Reaching a conclusion 
D. Carrying Out the Conclusion 
1. Acting on the conclusion 
2. Reconsidering the conclusion 
After each subhead there are one or more 
questions listed under the topics Process and 
Cautions. This book provides supporting evi- 
dence that training in problem solving has 
broad applications in life and can be given 
in many ways other than in science courses. 


oS) 


62. Wilson, E. Bright, Jr. An Introduction 
to Scientific Research. McGraw-Hill Book Com- 
pany, 1952. 376 p. [Professor of Chemistry, 
Harvard University. ] 

One chapter is devoted to scientific method. 

63. Woodburn, John H. “Visual Aids and 
the Problem-Solving Type of Teaching Exer- 
cise,” The Science Teacher, XX (September, 
1953), 167-169. [Assistant Executive Secretary 
of the National Science Teachers Association. | 


Educational films and slides should give more 


attention to the methodology of science. The 
origin and testing of hypotheses (genetics, 
chemical analysis, origin of Crater Lake) may 
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be portrayed by film and color slides prepared 
from photographed diagrams and charts. 


CONTENT AND ORGANIZATION 


64. Andrews, Ted F. and John Breukelman. 
“Biology Requirements in the General Education 
Programs of Some Midwestern Colleges and 
Universities,” Science Education, XXXVII 
(April, 1953), 205-210. [State Teachers Col 
lege, Emporia, Kansas. ] 

Responses to 8 questions answered by 152 
liberal arts colleges and universities, teachers 
colleges, and junior colleges are fully reported. 
Thirty-four per cent require biology—usually 
one year; the same lecture section and lah 
oratory serve majors and non-majors; the 
principles approach predominated; and animals 
were emphasized more than plants. 


65. Barbour, Ian G. “Integration as an Ob- 
jective in the Physical Sciences,” American 
Journal of Physics, XX (December, 1952), 
565-568. [Professor of Physics, Kalamazoo 
College. | 

The physical science course for non-science 
majors is a year “block-and-gap” type course 
with laboratory. Objectives and approaches 
to integration are discussed. The final three- 
week unit is outlined under the topics: science 
and society, relation of the physical to the 
social sciences, and the impact of science on 
man’s thinking. 


66. Barbour, Ian G. and Ralph O. Kerman. 
“An ‘Original’ Experiment in Heat for First- 
Year Laboratory,” American Journal of Physics, 
XX (November, 1952), 493-496. [Professors 
of Physics, Kalamazoo College. ] 

Each pair of students in the physical science 
laboratory devises a method for measuring 
the temperature of a dry ice-alcohol mixture, 
designs and constructs the apparatus needed, 
makes the measurements needed, and reports 
to the whole class. 


67. Black, Bernard R. “A Two-Year Ter- 
minal Program,” The Journal of Higher Edu- 
cation, XXIV (March, 1953), 151-154, 168. 
[Assistant Dean, University College, Ohio Uni- 
versity, Athens.] 

Courses such as The Living World, The 

Physical World, and Principles of Reasoning 

are offered. 


68. Black, E. E. and H. F. Glidden. “A Study, 


of Student Opinion Concerning Survey Courses 
in Natural Science,” Science Education, 
XXXVII (April, 1953), 187-192. [Graduate 
student; Associate Professor of Science, Colorado 
State College of Education, Greeley.] 

The opinions of three groups of students 
were sought concerning their needs and in- 
terests, and concerning the subject matter in- 
cluded in the courses offered as Introduction 
to Physical Science and Introduction to Bio 
logical Science. The rank of 16 topics is 
given as rated by all students, graduates, and 
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new students. All three groups of respond- 
ents are most interested in such topics as 
disease, reproduction, heredity, and the nature 
and control of matter and energy. Astronomy, 
geology, and ecology are of less interest. 


69. Blanchet, W. W. E. “Increased Pupil 
Responsibility for Planning Learning Experi- 
ence,” Science Education, XXXV_ (October, 
1951), 187-188. | Professor of Science and Dean, 
Fort Valley State College, Georgia. ] 

The trend toward increased pupil responsi- 
bility has implications for science programs 
of general education: (1) standardization of 
course content should be avoided; (2) stress 
should be placed on the inculcation of  sci- 
entific attitudes, the use of the elements of 
scientific method, and the understanding of 
scientific principles. 


70. Bullington, Robert Adrian. “The Subject- 
Matter Content of General Education Science 
Courses,” Science Education, XXXVI (Decem- 
ber, 1952), 285-292. [Associate Professor of 
Biology, Northern Illinois State Teachers Col- 
lege, De Kalb.] 

This paper summarizes a nation-wide study 
of the content of 150 courses. The summary 
includes: (1) methods used in selecting sub- 
ject matter; (2) the number of courses of 
different types and the sciences included in 
each type, in order of emphasis; (3) the 
topics given major emphasis in _ biological 
science and in physical science, in order of 
emphasis; (4) recent changes in course 
content. 


71. Chicago. The University of Chicago: 
The College. The Nature of Matter: Struc- 
ture and Transformations. Third Edition. 
Chicago: The University of Chicago Press, 1953. 
Pp. iii+209, 

The book, used in the latter part of the 
first half of the year course Natural Sciences 
1 at the University of Chicago, contains read- 
ings, notes, and queries dealing with: (1) 
the kinds of matter and their combinations 
(Lavoisier ; after Lavoisier) ; (2) the develop- 
ment of an atomic theory (Dalton, Gay-Lussac, 
Avogadro, Cannizzaro); (3) the kinetic 
molecular theory (Joule, Rumford, Davy, the 
law of. conservation of energy, and the gas 
laws). 

The following syllabi may be available from 
the University of Chicago Bookstore for the 
year courses: two syllabi for Natural Sciences 
1; one for Natural Science 2; one or more 
for the physical science variant of Natural 
Science 3 and one or more for the biological 
science variant of Natural Science 3. 

72. Chicago. The University of Chicago: 
The College. The Motions and Interactions of 
Bodies. Revised Edition. Chicago: The Uni- 
versity of Chicago Press, 1952. Pp. iii+162. 

This book, used in the first part of the 
first half of the year course in Natural Sci- 
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ences 1 at the University of Chicago, con- 
tains readings, notes, and queries dealing with: 
(1) the motion of falling bodies (Galileo) ; 
(2) the motions of the earth and heavenly 
bodies; (3) Newton's science of motion and 
system of the world; (4) the conservation of 
energy (Leibniz and others); (5) an applica 
tion of Newtonian mechanics, kinetic molecu 
lar theory. 


73. Cohen, I. Bernard and Fletcher G. Watson 
(Editors). General Education in Science. Cam 
bridge: Harvard University Press, 1952. Pp 
xviii+217. [Associate Professor of the His 
tory of Science and of General Education; 
Associate Professor of Science Education, Har- 
vard University. ] 

Five introductory and four advanced gen 
eral education courses in the sciences at Har 
vard are described. Sound generalizations 
and examples by 15 authors appear in the 
following divisions: science for the non 
scientist; the philosophy of science and the 
teaching of science; the history of science and 
the teaching of science; the sciences in a 
technical civilization; some problems in_ the 
teaching of biology; the evaluation problem. 


74. Cohen, I. Bernard. The Nature and 
Growth of the Physical Sciences. Preliminary 
Edition. New York: John Wiley and Sons, 
1954. Pp. iv+466. Associate Professor of 
the History of Science and of General Educa 
tion, Harvard University. | 

This book is used as a textbook in one of 
the four introductory courses in the physical 
sciences in the general education program 
at Harvard University. Most of the content 
is from the fields of astronomy and physics 


with two chapters devoted to chemistry 


75. Curtis, Francis D. “Basic Principles ot 
Science Teaching,” The Science Teacher, XX 
(March, 1953), 55-59, 77. 
Teaching of Science, University of Michigar 


College science courses should be improved 


| Professor or the 


by use of this clear statement of principles 
which may serve as guides in bringing about 
effective learning at all educational levels. 


76. Delo, David Marion. “College and the 
Citizen,” Association of American Colleges Bul 
letin, XXXVII (October, 1951), 337-343. [Ix 
ecutive Director of the American Geological 
Institute. | 

The lack of emphasis on the earth science 
in general education curriculums is deplored 

The viewpoint is presented that we are turn 


ing out college graduates who are appallingly 


ler 


ignorant of the physical factors which un 
lie political thinking, influence the develop 
ment of regions, and govern the distribution 
of world power. 


ministrative Organization,” The Basic Colles 


Newsletter, XLVII (May, 1953), 2. 


77. Farmer, Marlin K. (Editor). “Our Ad- 
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The Basic College of Michigan State Col- 
lege requires four basic courses of all 
undergraduate students: (1) Communication 
Skills, 9 quarter hours during the freshman 
year; (2) Natural Science, 9 quarter hours 
during the freshman year; (3) Social Science, 
12 quarter hours during the freshman or sopho- 
more years; (4) Humanities, 12 quarter hours 
during the sophomore or junior years. 


78. Fine, Benjamin. “Education in Review,” 
ew York Times, October 4, 1953. 

The late Nicholas Murray Butler, president 
of Columbia University, described the free 
elective system as a “rabbit” program in which 
the student hopped about the educational 
garden nibbling a carrot, sampling a turnip 
or stopping at a head of cabbage. When it 
was all over, would the student come up with 
a well-balanced menu or would he get indi- 
gestion or suffer from malnutrition? 


- 


79. Freeman, Otis W. “Geography Among 
the Sciences,” The Journal of Geography, L 
(May, 1951), 202-210. [Head of the Division 
of Science and Mathematics, Eastern Washing- 
ton College of Education; formerly Specialist 
in Geography for Higher Education, U.S. Office 
of Education. ] 

Those planning courses in physical and 
biological sciences for general education may 
secure from this article a number of ideas 
which may.be developed in those courses in 
an effort to integrate geography with them. 


80. “General Education at Harvard Univer- 
sity,’ Higher Education, VIII (January 15, 
1952), 116-117. 

General education courses became compul- 
sory for all freshmen entering Harvard Col- 
lege in the fall of 1951. In teaching science 
to nonscientists, Harvard has developed five 
courses from which the freshmen must elect 
one. The courses are: The Physical Sciences 
in a Technical Civilization; Principles of 
Physical Science; The Nature and Growth of 
the Physical Sciences; Research Patterns in 
Physical Science; and Principles of Biological 
Science. In the junior and senior years, each 
student must take three advanced courses out- 
side his “major” subject. Advanced science 
courses are: The Impact of Science on Mod- 
ern Life; Contemporary Physics and _ Its 
Philosophical Interpretations. 


81. Hatch, A. J. and D. F. Cope. “Flashback 
Teaching Technique Applied to a Block-and- 
Gap Physics Course,” American Journal of 
Physics, XIX (March, 1951), 137-145. [New 
Mexico College of Agriculture and Mechanics 
Arts, State College, New Mexico. ] 

A one semester block-and-gap type course 
in physics is described. The fundamental 
topic is the atom with the following sub- 
topics (blocks): spectra and wave motion; 
electrostatics and electromagnetism; work and 
energy; Newton’s Laws; motion and vectors. 
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The flashback technique is a method of making 
transitions from the fundamental block to 
auxiliary blocks and return. Descriptions ar¢ 
given of five required experiments and of thi 
techniques of instruction used. 


82. Haun, Robert Ray. A Guide to the Study 
of the Physical Sciences. Dubuque, Iowa: Wm 
C. Brown Company, 1952. Pp. iii+60. [Pro 
fessor of Physical Science, Drake University. | 

This study guide includes material on the 
method of science, the sidereal universe, the 
solar system, the earth, the nature of matter 
and the nature of energy. 


83. Haun, Robert Ray. A Laboratory Manual 
for the Physical Science Course. Dubuque, 
Iowa: Wm. C. Brown Company, 1952. Pp. 
vi+119. 

Experiments are listed in the table of con 
tents for measurement, the sun, locating points, 
atmosphere, earth’s crust, number system, 
nature of matter, methods of producing com 
pounds, chemical analysis, effects of heat 
energy upon matter, sound energy, mechani 
cal energy, electrical energy, light energy, and 
scientific method experiments. 


84. Heldman, Morris J. “Science in Today's 
World—A Course in Physical Science at the 
College Level,” Junior College’ Journal, XXI 
(March, 1951), 395-397. [Instructor in Chem- 
istry and Physical Science, East Los Angeles 
Junior College. ] 

A list of eleven units is markedly different. 
The units are: (1) the meaning of science 
and research; (2) the classical scientific 
method; (3) examples of the use of classical 
scientific method to solve problems in physi- 
cal science; (4) pure versus applied science ; 
(5) subjective versus objective thinking; (6) 
sources of money for scientific investigation; 
(7) science, restrictions, security, and allied 
topics; (8) the scientist in America and the 
world—his economic, political, and social sta 
tus; (9) the scientist's responsibility to 
society and vice versa; (10) the extent to 
which scientific method can solve economic, 
political, social and other problems; (11) 
the relationship of science to philosophy, edu- 
cation and religion. 


85. Hered, William. “Chemistry Teaching 
for General Education,” Journal of Chemical 
Education, XXX (December, 1953), 626-627. 
[Indiana University and University of Chicago. ] 

The basic problem of science courses con- 
sists in emphasizing science as a way of 
thinking, without sacrificing essential content. 

It is thought that a greater variety of source 

material is possible under the Harvard sys 

tem (case histories), but the Chicago system 

(original papers reworded for clarity) may 

be on surer ground. Among such papers ar 

Lavoisier’s “Treatise on Chemistry ;” the Dal- 

ton, Gay-Lussac, Avogadro, Cannizzaro, Men- 
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ng deleev sequence on the development of the cal results, and the recognition of their 
to atomic molecular theory; the van’t Hoff and limitations. 
re Arrhenius treatment of colligative properties ; @9. Lantagne, Josesh E. “An Ansiysis of 
he and Clausius’ Kinetic molecular theory. <A Health aia’ oil 1000 Tunior Collese Stu 
| way in which a class discussion on the latter gente in Califorain.” yet a Cellese tourna, 
dy theory might proceed oe even te illustrate the XXI (April, 1951), 429-433. [Assistant Pro- 
“i aT AD wich. Conventional materials may fessor of Health and Physical Education, the 
oO } ' , ’ Santa Barbara College of the University of 
} method. California. ] . 
he 86. Hildebrand, Joel L. “The Production of \n item analysis of health interests of 1,000 
he Scientists.” Chemical and Engineering News, students with percentage of students inter 
el XXXI, (December 7, 1953), 5084-5090. [Pro- ested in each item and separate listings of the 
fessor Emeritus of Chemistry and Head of the health items of greatest interest to 500 boys 
” Department of Chemistry, University of Cali and to 500 girls. 
am fornia ; President-Elect 1954 of the American 90. Lawson, Chester A. “General Education 
. | Chemical Society. | in the Natural Sciences,” The Science Teacher, 
‘ An eminent chemist is glad he was not the XX (March, 1953), 66-69. [Head of the De 
i victim of one of the present day schemes of partment of Natural Science, Basic College, 
ts general education. It seems to him naive tO. Michigan State College.) 
a assume that a liberal education is guaranteed This article describes the organization and 
n- | by spending the first two years in "Survey content of the one-year course in natural sci 
at courses _such as world history, general litera- ence (biological and physical) offered in the 
Y | ture, philosophy, and history of science lhe Basic College of Michigan State College. There 
™ elective system is compared to the menu of are four hours of laboratory and one hour 
a luxury hotel and general education to the of lecture each week. The thread of con 
| rigid menu of a public institution such as an tinuity through the course is one of scientific 
y’s asylum. He prefers a superior restaurant methods rather than of subject matter 
he (chemistry department) which confines its The first term starts with an introduction 
<I offerings to the fundamentals while affording to man’s learning process followed by a 
n- | opportunities to acquire some humanistic study of reproduction, cell theory, heredity 
es { awareness. The importance of the teacher and and problems investigated by students. Atomic 
the teaching is emphasized. molecular theory with the related concept of 
a | 87. Information about Publications and Lead- The serine Ge pcan: me second term 
ce : . : A4 1e¢ third term is concerned with the history 
o. | ers im General Education. Circular _No. 1 of dik atts att esnuals ntetinn : 
al | (October 1, 1953). Washington : Division of 
¥ Higher Education, Office of Education, 1953. 91. Le Corbeiller. P. “A New Pattern in 
ef This represents an initial effort to provide Science,” Journal of Chemical Educati 
cy a clearing house for information about gen- XXVIII (October, 1951). 553-555. [Professor 
my eral education. wo kinds of information of General Education and Applied Physics, 
af are provided for 19 institutions : the names of Harvard University. ] 
he staff members qualified to answer questions, Historical knowledge of Mendeleev’s list 
ay and the titles of duplicated and printed mate- of chemical elements which the teacher of 
to rials. Natural _ sciences and _evaliiation are physical science should know. 
ra among the headings under which information ee ah 
: ie classified. )2. Leonhardy, Adele. The Mathematics 
¢ Used in the Humanities, Social Science, and 
1) 88. Kruglak, Haym. “A Science Class In- Natural Science Areas in a Program Gen 


of 
u- vestigates an Advertisement,” Journal of Chemi- eral Education on the College Level,” Scien 
cal Education, XXX (December, 1953), 641-644. Education, XXXVI (October, 1952), 252-253 
[Assistant Professor, University of Minnesota. ] 


ne Two objectives appear to be common to 93. Leonhardy, \dele. “The Mathematics 
al | most programs of general education: (1) the Used m the Biological and the Physical Science 
/ | understanding of the scientific method and Areas ot College Program of General Educa 
».] i the ability to use it; (2) the development of tion,” School sé yey and Mathematics, LI 
n- scientific attitudes and practice in their use. (April, 1951), 205 274 [Stephens College, 
of Columbia, Missouri. | 


In the investigation reported for a Natural sh , : ; 
at j “A soe : 3 : Textbooks used in biological science and 
, Science class, consisting primarily of non- 


ce | science majors in the Arts College, the student in physical science tor general education were 
ze. activities for two class periods included a auntyaed to determine the mathematical needs 
4 — : . : Be iy nsm of students who do not specialize in mathe 

: critical reading of an advertisement, an analy- matics or science. The number of concepts 
ay sis of the evidence presented in it, planning per page was 2.6 for biological; 8.7 for physi 
~q an experimental design for verifying the ad- cal. Almost three-fourths of the mathematical 
ul- vertiser’s claim, collection and organization content in both biological and physical science 
n- 


of data, drawing conclusions from the empiri- was quantitative, almost one-fourth — spatial 
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relationship, and about four per cent logical 

structure. 

Ninety mathematical concepts in biological 
science and 130 in physical science were con- 
sidered essential with only 6 of the 90 not 
common to the 130. The essential needs are: 
(1) Arithmetic—integers, fractions, decimals, 
small numbers (0.001 of less), large numbers 
(5,000,000 or more), measurement, percentage 
and comparison of two quantities; (2) 
Algebra—positive and negative numbers and 
quantitative relationships by means of words, 
tables, graphs, formulas, direct and inverse 
proportions and variation; (3) Geometry- 
forms in three dimensions; the relationship 
of points, lines and planes in space; some ideas 
in solid geometry along with, or preceding, 
ideas in plane geometry; (4) Trigonometry 
little use of the solution of triangles, but 
frequent use of circular functions; (5) Sta- 
tistics—mean, minimum, maximum, and range. 
Three ways are suggested for colleges to 
meet the deficiencies in the mathematical pre- 
paration of the students. 

94: Meder, Elsa Marie. “The Science Cur- 
riculum: Science for General Education in Col- 
leges ; Testing to Measure Achievement of 
Aims,” Review of Educational Research, XXI 
(October, 1951), 256-263. [Associate Editor, 
Houghton Mifflin Company. ] 

A review of several studies. 

95. Miller, Sister Mary Aquin. “The General 
Education Type of Biology Course,” The Ameri- 
can Biology Teacher, XV (February, 1953), 
51-53. [The Cardinal Stritch College, Mil- 
waukee. | 

An outline is included of the biology part 
of a one-year course in Principles of Physical 
Sciences and of Biological Sciences offered 
by a girls’ liberal arts college. There are 
three lectures and two one-hour laboratory 
periods weekly. 

96. Monroe, Walter S. (Editor). Enc yclo- 
pedia of Educational Research (Revised edi- 
tion). New York: The Macmillan Company, 
1950. Pp. xxvi+1520. 

The section on General Education written 
by T. R. McConnell, Russell M. Cooper, Ruth 
E. Eckert and Horace T. Morse, all of the 
University of Minnesota, provides succinct 
statements based on published materials deal- 
ing with basic issues, determining objectives, 
illustrative programs, and courses in various 
fields. 

97. Morrell, William E. “Laboratory Work 
in a Physical Science Course,” Journal of 
Chemical Education, XXX (February, 1953), 
80-82. [Associate Professor of Chemistry, Uni 
versity of Illinois. ] 

A good description of the content and or- 
ganization of the year course in physical 
science offered in the University of Illinois, 
particularly the flexible laboratory with work 
in astronomy, physics, chemistry and geology. 
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98. National Society for the Study of Edu 
cation, Fifty-First Yearbook, Part I. General 
Education. Chicago: The University of Chicago 
Press, 1952. Pp. xiii+377. 

This comprehensive work is an aid to think 
ing through the fundamental issues and prob 
lems involved. General education is analyzed 
according to (1) its foundations (philosophi 
cal, social, psychological); (2) its problems 
(integration, instruction, extra-curricular, eval 
uation, organization, administration, faculty par- 
ticipation) ; (3) its subject-matter (humanities, 
social science, natural sciences). In discussing 
the natural sciences, Heil of Brooklyn College 
states seven generalizations based on reports 
of experiences in science instruction; presents 
the contribution of science instruction to meet 
ing individual needs; analyzes the role of 
objectives, particularly those dealing with in 
terpretation and problem-solving ability; and 
considers two bases for selection of content 
and organization of courses. 


99. Neal, Ernest E. “Developing a Science 
Program Around the Needs of the People,” 
The American Biology Teacher, XIII (April, 
1951), 75-80. [Director, Rural Life Council, 
Tuskegee Institute. ] 

Community colleges may well use some of 
the ideas and techniques here recounted for 

a southern community. 


100. Perlman, James_ S. “Integration in 
College Courses in Science for General Educa 
tion,” Science Education, XXXV (March, 1951), 
122-133. [University of Minnesota. ] 

The author states the need for consciously 
teaching science for direct transfer of scientific 
attitudes and methods, and suggests that the 
general education course of natural science be 
organized around the concept of change. He 
also presents an integrated unit on “the human 
body” which was developed for such a course. 


101. Pooley, Robert C. “What About ‘Gen 
eral Education’ ?” NEA Journal, XXXIX 
(September, 1950), 424-425. [Chairman of the 
Department of Integrated Studies, University 
of Wisconsin. ] 

General education falls in three patterns: 
(1) Broad-area courses which in science are 
usually two courses—physical science and bio 
logical science; (2) Basic curriculum courses 
in the areas of humanities, social studies and 
the sciences with a one-year course in each 
area and a sequence of two courses in one 
area required; (3) The integrated course—if 
elected, a compulsory sequence in the humani 
ties, social studies and sciences for at least 
two years with other elections. At Michigan 
State College the basic work is required of 
all students including those going into en- 
gineering and agriculture. 


102. Postl, Anton. Laboratory Experiences 
in the Physical Sciences. Minneapolis: Burgess 
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Publishing Company, 1951. Pp. v+72. [As- 
sistant Professor of Science, Oregon College of 
Education, Monmouth. ] 
Experiments are from the fields of astron- 
omy, chemistry, geology, meteorology, and 
physics. 


103. Postl, Anton. “A General Education 
Course in the Foundations of Physical Science,” 
The Science Teacher, XXI (February, 1954), 
15-18. 

Objectives, fundamental branches of physi- 
cal science, and the selection and integration 
of topics are discussed. 

Basis for a 


’ 


104. Randall, Rogers E. “A 
Physical Science Course of the College Level,’ 
Science Education, XXXVII (April, 1953), 
211-212. [Southern University, Baton Rouge, 
Louisiana. | 

This survey of the high-school science back- 
ground of prospective Negro teachers and 
other non-science majors indicates that these 

persons need for their general education a 

college physical science course which includes 

subject-matter content from the fields of 
physics, astronomy, meteorology, chemistry, 
and geology. 


105. Schwab, Joseph J. “Dialectical Means 
vs. Dogmatic Extremes in Relation to Liberal 
Education,” Harvard Educational Review, XXI 
(Winter, 1951), 37-64. 

This article presents the philosophy in sup- 
port of the content and the procedures which 
have evolved in the three-year science pro- 
gram of the liberal curriculum at the Uni- 
versity of Chicago. 


106. Shawver, Benjamin Thomas. College 
Science for General Education: Planning for 
Science Teaching in a Liberal Arts College. 
Ed.D., 1952, Columbia University, New York. 
Pp. 209. [From an abstract in Science Educa- 
tion, XXXVIII (February, 1954), 30.] 

The recommendations include: (1) Make 
planning a divisional affair; (2) Organize 
advisory committees; (3) Enrich the guid 
ance program; (4) Extend the follow-up 

program to include alumni; (5) Provide a 

general course in science for all students; 

and (6) Provide interdepartmental seminars 
for seniors and staff members. 


107. Shawver, Murl Charles. Development of 
a Plan for a Two-Semester Course in the 
Biological Sciences for Madison College, Har- 
risonburg, Virginia, Ed.D., 1952, Columbia Uni- 
versity, New York. [From an abstract in Science 
Education, XXXVIII (February, 1954), 30-31.] 

A course of study in biology for general 
education was formulated. Four areas of 
human experience were identified as requir- 
ing contributions from the biological sciences : 
(1) Personal and Community Health; (2) 
Mental Health; (3) Home and Family Living ; 


and (4) Man and his World. 
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108. Simpson, Kenneth M. and John W. 
Sutton, “Physics and Chemistry for General 
Education,” Journal of Chemical Education, 
XXIX (March, 1952), 133-136. [Santa Barbara 
College, University of California. | 

The need is expressed for the publishing of 

a set of “blocks” (pamphlets) to be employed 

in courses based on Rogers’ “block-and-gap” 

system. Lecture topics and laboratory experi 
ments are listed for the year course in physical 
science. 


109. Stickler, W. Hugh. “Senior Courses in 
General Education,” The Journal of Higher 
Education, XXV (March, 1954), 139-146, 171. 
[Florida State University. ] 

Three courses related to science were listed 
among the offerings of 
forty-one colleges and universities: The Im- 
pact of Science on Modern Life, Harvard 
University ; History and Philosophy ot Sci- 
ence, University of Louisville; The History, 
Philosophy, and Social Importance of Science, 
Wayne University. 
several senior courses in humanities and in 


senior courses by 


Descriptions are given of 


social science. 


110. Stickler, W. Hugh, James Paul Stoakes, 
and Louis Shores (Editor). General Educatioi 


A University Program in Action Dubuque, 
Iowa: Wm. C. Brown Company, 1950 Pp. 
x+280. 

The chairman of the physical science courses 
and the chairman of the biological science 


courses in the general education program dis 
cuss their courses under the headings: phi 
losophy and curriculum, including objectives ; 
general organization and problems of adminis 
tration; methods of presentation; textual mate 
evaluation; 


rials; audio-visual aids; cours¢ 
revision and future developments The book 


 -— 
il on- 


also contains the Florida program in a 
science areas, an extensive bibliography, and 
general chapters, e.g., one by the U.S. Com 


missioner of Education 


111. Stickler, W. Hugh. (Editor. Organisa- 
tion and Administration of General Education. 
Dubuque, Iowa Wm. C. Brown Company, 


1951. Pp. viii+431. 
This volume provides a gold mine of de- 
tailed 
administration of programs in institutions of 


information on the organization and 


private, state, a id 


Chicago, Co 


different types. They are 


municipal universities—Boston, 
lumbia, Harvard, Florida and Flordia State, 
lowa, Minnesota, Wisconsin, Louisville; land 


grant institutions—Kansas State, Michigan 
State, Oklahoma A. and M.; Junior colleges 
and women’s colleges—Stockton, Wright, Ste- 
phens, Pennsylvania College for Women; lib- 
Colgate, Colo 
rado State College of Education, Kansas State 


Western Wash- 


eral arts and teachers colleges 


Teachers, San Franciso State, 


ington College of Education. 
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112. Van Deventer, W. C. “Teaching Science 
in Relation to Man’s Thinking,” Science Educa- 
tion, XXXV (March, 1951), 104-106. 

A description of a general biology course 
designed to service the “problem of meanings” 
for individuals. The major units are: (1) 
Nature of Science; (2) Man in relation to 
animal-plant communities; (3) Man’s place 
in the physical universe; (4) Evolution; (5) 
Disease and death. 


113. Washton, Nathan S. “Applying Biologi- 
cal Principal to Physical Sciences,” Science Edu- 
cation, XXXVIII (March, 1954), 136-139. 

From four to ten concepts or topics from 
the fields of physical science were assigned 
to five principles of biology by respondees to 

a questionnaire. This indicates that appli- 

cations of biological principles in the physi- 

cal sciences may well be included in biology 
syllabi. 


114. Washton, Nathan Seymour. Applying 
Biological Principles to Physical Sciences. [From 
an abstract in Science Education, XXXVIII 
(February 1954), 34-35.] 

Several biological principles may be applied 
to the following concepts in physical science: 
(1) potential, kinetic and transformation of 
energy; (2) factors governing the speed of 
chemical reactions; (3) conservation of matter 
and energy; (4) atomic-molecular theory; 
(5) chemical change and synthesis of com- 
pounds, oxidation-reduction; (6) the chang- 
ing earth’s surface and the interaction of non- 
living environmental f 
ganisms; (7) 


factors and living or- 
kinetic-molecular hypothesis; 
(8) mechanics of liquids including nature of 
solution and diffusion. 


115. Washton, Nathan S.- “A Syllabus in 
3iology for General Education. I-II,” Science 
Education, XXXV (March, 1951), 84-92; 
XXXVI (October, 1952), 227-237. [Associate 
Professor of Science Education, Queens College, 
Flushing, New York. ] 

The author reported the techniques em- 
ployed in the development of 16 objectives of 
general education and 42 principles of biology 
which are listed. Samples from a syllabus of 
biology for general education list under each 
principle of biology the following: objectives 
of general education to which that principle 
contributes; learning activities that would en- 
able students to understand and apply the 
principle in relation to the objectives; 
references ; 


reading 
thought provoking questions. 

116. Washton, Nathan S. 
for General Education,” Science 
XXXVI (October, 1952), 237-240. 

Washton suggests the following order in 
which the principles of biology may be taught; 
protoplasm and the cell; energy and_ life; 
ecology; nutrition; behavior; reproduction and 
development; evolution; applied biology. An 


“Teaching Biology 
Education, 
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outline is given for the teaching of the prin 
ciple of heredity. 


117. Weinberg, Meyer. “Geography and Gen 
eral Education: A Junior College View,” Junio» 
College Journal, XXI (February, 1951), 341-343 
[Wright Junior College, Chicago. ] 

It is suggested that since physical scientists 
tend to convert geography into applied physics 
and geology, geography for general education 
should be placed in the departments of social 
sciences. 


118. Williams, Simon. “General Education 
and Harvard College,” Harvard Educational Re- 
view, XXII (Winter, 1952), 1-17. [Formerly 
Visiting Lecturer in General Education, Harvard 
University. ] 

The general education program at Harvard 
is critically evaluated in terms of problems 
of administration, organization, method, and 
subject matter. The author discusses what 
Harvard is doing in comparison with what it 
could be doing. 


119. Winier, Leonard Philip. “Biological Sci- 
ience in the General Education Program at 
Iowa State Teachers College,” Science Education, 
XXXVIII (February, 1954), 38-39. 

A major emphasis in this experimental study 
was on personal-social needs that stem from 
controversial social issues such as conserva- 
tion, regional planning, sex education, man’s 
origin and development, quality of population, 
and racial inequality. 


120. Yale, Francis Gaymon. A General Edu- 
cation Course for Non-Science Majors at the 
University of Denver. “Ed.D., 1952, Columbia 
University, New York. [From an abstract in 
Science Education, XXXVIII (February, 1954), 
37.] 

A student-centered problem approach method 
appeared to afford a reasonably satisfactory 
solution for such a course. 


121. Zipper, Joseph. “Development of an In- 
troductory Biology Course for Gannon College,” 
Science Education, XXXVIII (February, 1954), 
39-40. 

In this general education course, individual 
problems attacked by groups were problems 
of personal health and hygiene, nature of one’s 
self, growth and development, and philosophy 
of science. Community problems included pub- 
lic health, conservation, food supply and over- 
population, and interrelationships and controls 
of living organisms. 


EVALUATION 


122. Anderson, Kenneth E. “A Frontal At- 
tack on the Basic Problem in Evaluation: The 
Achievement of the Objectives of Instruction in 
Specific Areas,” Journal of Experimental Edu- 
cation, XVIII (March, 1950), 163-174. [Dean of 
the School of Education, University of Kansas, 
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and President 1954 of the National Association 
for Research in Science Teaching. ] 

A systematic way of appraising the growth 
of students toward fundamental objectives in 
two sciences has been outlined in this study. 
In both biology and chemistry, intellectual 
ability contributed most to the understanding 
and use of the scientific method. Of other 
variables, factual information in chemistry and 
the understanding of principles of biology con- 
tributed most to the understanding and appli- 
cation of the scientific method. 


123. Bloom, Benjamin S. and F. Champion 
Ward. “The Chicago Bachelor of Arts Degree 
after Ten Years,” [Some Results of a Planned 
Experimental Program in General Education], 
Journal of Higher Education, XXIII (Decem- 
ber, 1952), 549-467. [Associate Professor of 
Education and College Examiner; Dean of the 
College, University of Chicago. ] 

The Bachelor of Arts degree is granted 
upon the completion of a four-year curriculum 
which begins in grade 11. The average amount 
of time spent in the College (grades 11, 12, 
13, 14) is three years. Policies: (1) stating 
requirements for graduation in terms of com- 
prehensive examinations; (2) giving primacy 
to discussion as a method of learning, sup- 
plemented by two years of laboratory work 
in the natural sciences; (3) subordination of 
the textbook to material from primary sources. 

Advanced academic performance of the 
graduates of the College has been higher 
than that of other students who attended col- 
lege elsewhere. Ninety-nine per cent of the 
College graduates exceeded not only the me- 
dian but the 70th percentile of the national 
norms based on an average of eight Tests of 
General Education. 

A representative group of the graduates of 
the College took the tests of general education 
of the Graduate Record Examinations. For 
the physical sciences, 89 per cent exceeded the 
national median for seniors elsewhere and 71 
per cent exceeded the 70th percentile of the 
national norms. For the biological sciences, 

the corresponding figures are 98 for each. 
There is evidence that the scores for the bio- 
logical sciences were affected by the taking 
of relevant electives beyond the College courses 
in biological sciences. In the Biology Ad- 
vanced Test, all of the College graduates ex- 
ceed the median of senior students elsewhere 
who have majored in biology. 

[News releases in 1953 state: (1) The 
two-year College plan will continue to be avail- 
able to exceptional students, and those who 
wish to concentrate their undergraduate pro- 
grams entirely in general education will con- 
tinue to take the B.A. 
the College at the end of the sophomore year; 
(2) Students entering the University after 
high school graduation will begin a four-year 


degree conferred by 


program leading to the bachelor’s degree con- 
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ferred by the College and a Division; (3) 
The four-year bachelor’s program is being 
established by adding one year to the present 
requirements of two college years for a degree 
for which most students need three years to 
complete. In effect, the four-year degree may 
be obtained in three years. |] 


124. Brown, Clyde M. “Science Interests of 
Junior College Girls as Determined by Their 
Readings in Current Science,” Science Education, 
XXXVII (March, 1953), 105-108. [Southern 
Illinois University, Carbondale. ] 

This study concludes that Stephens College 
girls are more interested in biological science 
(primarily homocentric biology) than physi- 
cal science, are interested in non-technical 
science, have similar interests regardless of 
school marks, depend more upon the news 
type of magazine than those directed toward 
women readers, and have little interest in 
scientific methodology. 


125. Burmester, Mary Alice and Victor H. 
Noll. “Synthesis and Evaluation of Objectives 
for a Course in College Biology,” Science Edu- 
cation, XXXVIII (March, 1954), 143-150. [As- 
sistant Professor of Natural Science 
of Education, Michigan State College 

The purpose of this study was (1) to de- 
termine the instructional aims of the staff of 

Biological Science at Michigan State College; 

(2) to secure ratings of these objectives by 

(a) the staff of Biological Science, (b) a 

group of faculty members who were not mem- 

bers of that staff, (c) a group of seniors 

who had completed Biological i 

their freshman year, (d) a group of students 

who had not previously taken Biological Sci- 
ence, and (e) groups of students completing 
each term of the three terms of the course; 
and (3) to interpret these ratings in order to 
determine the relative importance of the ob 


- Professor 
) 


science im 


jectives to (a) the teaching staff and (b) 
the students. Thirty-two objectives are classi 
fied in seven general categories: knowledge, 
understandings, instrumental skills, problem 


solving skills, attitudes, interests, appreciations 


126. Crouch, H. B. and ( M. Leathers “The 
Validity of Student Opinions in Evaluating a 
Program of College Biology,” Science Educa- 
tion, XXXV_ (March, 1951), 73-76. [ Director, 
Division of Science, and Professor of Biology, 
State College, Nashville. ] 


In the development of effective courses in 


Tennessee A. and I. 


biology for the general education of prospec 
tive teachers and others, the staff had stu- 
dents check their opinions of their teachers 
for the following qualities: knowledge of sub- 
ject; organization of subject matter; emphasis 
ability 
to explain; encouragement to thinking; atti- 


on subject matter; speaking ability; 


tude toward students; attitude toward subject; 
tolerance to instructor as 


“human being’; tact; correlation of lecture 


disagreement : 








and laboratory; supervision in laboratory; 
following the lesson plan; class preparation 
and methods; class assignments; class attend- 
ance; frequency of examinations; fairness in 
examinations; grading examination papers. 
Student opinions were deemed of value in 


evaluating the program of instruction. 


127. Downie, N. M., C. R. Pace, and M. E. 
Troyer. “Problems in General Education Sug- 
gested by a Study of the Achievement and the 
Opinions of Syracuse University Students,” Edu- 
cational and Psychological Measurement, XI 
(Spring, 1951), 76-80. 

Discussed are: a valid evaluation program; 
general education through standard courses 
(It probably cannot be achieved.) ; and faculty 
responsibility for the objectives of 
education. 


general 
A plea is made for a new type of 
training for prospective college teachers. 


128. Dressel, Paul L. and Lewis B. Mayhew 
(Directors). Science Reasoning and Under- 
standing: A Handbook for College Teachers 
prepared by the Intercollege Committee on the 
Evaluation of Science Objectives of the Co- 
operative Study of Evaluation in General Edu 
cation of the American Council on Education. 
Dubuque, lowa: Wm. C. Brown Company, 1954. 
Pp. vii+223. 

This book, a culmination of the efforts over 
a period of five years of active teachers from 
seventeen colleges in consultation with evalu 
ation specialists, represents the most extensive 
frontal attack made in the area of evaluation 
of science for the general education of the 
non-science major. 

It is a volume designed as a guide to be 
used by the classroom teacher for improving 
his teaching, and for the construction of evalu- 
ation items based on textbook materials and 
current science articles, in terms of five sig- 
nificant abilities involved in science reasoning 
and understanding. These five abilities are: 

1. Ability to recognize and state problems. 

2. Ability to select, evaluate, and apply im- 
formation in relation to problems. 

3. Ability to recognize and state hypotheses. 
4. Ability to recognize and evaluate conclu- 
sions, assumptions, and generalizations. 

5. Ability to recognize and formulate atti- 
tudes and take action after critical 
consideration. 

Examples from the areas of physical and 
biological science ate used. An extensive an- 
notated bibliography of college science in gen- 
eral education is included. 


129. Dressel, Paul L. 
“Cooperation Among 


and Lewis B. Mayhew 
Colleges in Educational 
Planning and Research,” The Educational Rec- 
ord, XXXIV (April, 1953), 121-131. [Director 
and Assistant Director of the Cooperative Study 
of Evaluation in General Education sponsored 
by the American Council on Education; Board 
of Examiners, Michigan State College.] 
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The directors of the study state frankly 
the problems encountered in organizing th 
study, how the research and planning were 
carried on, and how participants feel about 
the value of the study. They conclude by 
making several concrete suggestions of value 
to those anticipating future interinstitutional 
cooperation in similar projects. 


130. Dressel, Paul L. and Lewis B. Mayhew. 
“The Cooperative Study of Evaluation in Gen 
eral Education: Its Organization and Mode of 
Operation,” The Educational Record, XXXIV 
(January, 1953), 54-67. 

This article is the third progress report 

In addition to presenting the organization and 

mode of operation of the study, the authors 

discuss the 
origin, 


general education movement 


contrasting philosophies, objectives, 
needed research—and review prior evaluation 


studies of the American Council on Education. 


131. Dunning, Gordon M. “Evaluation of 
Critical Thinking,” Science Education, XXXVIII 
(April, 1954), 191-211. [Atomic Energy Com 
mission, Washington, D.C.] 

This article which a 
science teacher can construct his own tests to 
measure certain aspects of critical thinking 
(ability to apply principles ; ability to interpret 
data; abilities associated with the nature of 
proof), and suggests how scores obtained from 
tests may be interpreted. Illustrative tests 
are included. There is an excellent bibli- 
ography on books and articles related to 
critical thinking, tests, test construction, and 
statistics. 


presents steps by 


132. Edwards, T. Bentley. “Measurement of 
Some Aspects of Critical Thinking,” Journal of 
Experimental: Education, XVIII (March, 1950), 
263-278. [Berkeley, California. ] 

This study deals with the preparation of 
two instruments (both included) to measure 
student ability to think critically with facts 
of science. 

133. Engelhart, Max OD. “Evaluation of 
Achievement in Chemistry,” Journal of Chemical 
Education, XXVIII (July, 1951), 373-379. 
[Chicago Public Schools and City Junion 
Colleges. | 

The author has made a number of sugges- 
tions with respect to the actual construction 
of items for the evaluation of a variety of 
objectives. 

134. Glidden, Harley F. and Lois B. Lindbloom 
“A Discussion of the Problem of Meeting Com- 
mon Course Examination,” 
(April, 1954), 


graduate stu 


Requirements by 
Education, XXXVIII 

[| Professor of Science; 
State 


Science 
211-216. 


dent, Colorado Education. 


College of 
Greeley. | 
Students at Colorado State College of Edu- 
cation may be excused from the physical 
science course requirement in the general edu- 
cation group on the basis of careful examina- 
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tion of matriculation test results, personal 
conferences and study of high school records 
and training, along with the results of a pre- 
test in the physical course. The 
article presents part of the research study 
which supports this decision. 


William Fauntleroy, Jr. “An 
Evaluation of Science Courses Offered for Gen- 
eral Education in Selected Negro Colleges,” 
Science Education, XXXVI (October, 1952), 
248-249. [Professor of Science Education, Ten 
nessee A. and I. College, Nashville. ] 

An abstract of a research study. 


science 


135. Goins, 


“Science Education 
Circular No. 334-II; 
Research Studies—1951,” 
Circular No. 334-III. Washington: U.S. Office 
of Education, 1952. Pp. 30 and 24. [Specialist 
for Science, U.S. Office of Education. | 

These 


136. Johnson, Philip G. 
Research Studies—1950,” 
“Science Education 


studies in 
science education are the first two annual 
listings of a continuing project involving the 
National Association for Research in Science 
Teaching and the U.S. Office of Education 
Eleven of 96 studies reporttd deal with colleg« 
science; of the 11, only 4 deal directly with 
science for general education. 


summaries of research 


One study deals 
with general education science in Southern 
Association Colleges; another with courses in 
Negro colleges; a third with science interests 
of college girls. 

In 1954 and annually thereafter, abstracts 
of significant published and unpublished re- 
search studies in college science education will 
appear in Science Education. 


137. Kidd, John W. “Implementing the Goals 
of General Education,” Journal of Educational 
Research, XLIV (March, 1951), 521-528 
[Michigan State College. ] 

This is a study of the extent to which the 

11 educational goals listed by the President's 
Commission on Higher Education were, on 
the basis of anecdotal records, deemed to be 
enhanced and hindered in 82 college classes 
of 16 instructors. The goal “critical thinking” 
ranked 2 in 11 for anecdotes enhancing goal 
implementation (positive anecdotes) and sixth 
for those hindering such implementation (nega- 
tive anecdotes). The goal “scientific attitude” 
ranked 4 in 11 for positive anecdotes and 
ninth for negative ones. The former goal was 
deemed to be enhanced most frequently in 
classes involving “Student question—instructor 
answer”; the latter most by “Instructor lec 
tures and explains.” 


138. McCluskey, K. 
Therese, ec? al. 


Lucille, and Sister Marie 
“Growth in General Education: 
A Study of the Revision of the Saint Xavier 
College General Education Program 1945-52,” 
The North Central Association 
XXVI (April, 1952), 361-416. 
\ chronological account is reported of the 
North Central Association Study made by the 


Ouarterly, 
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College of its general courses in physical and 
biological sciences, communications, social sci- 
ence, and humanities. Of particular interest 
are the content of the course in physical 
(including expected 
abilities, and attitudes), the integration of the 
key topic energy in all of the general courses, 
and the development of the 
examinations. 


science understandings, 


comprehensive 


139. Merson, Thomas B. “A Faculty Study 
of General Education,” Junior College Journal, 
XXIV (January, 1954), 260-267 
Instruction, Bakersfield College, 


|Dean ot 
California 
Describes the work « steering 


committee; lists 12 


f a faculty 


general goals and 12 
specific goals for sciences; describes an at 
tempt to determine the degree to which the 
faculty employed instruction to achieve the 


goals 


140. Montgomery, Robert N. and Darrell 
Holmes. “General Education at Muskingum 
College,” Educational Research Bulletin, XXXI1 


1952), 141-150 

This continuing research study has for its 
purpose the determination of the total impact 
which _ the 


( Septemb« Y 2 


general education program (in- 


cluding science) has upon freshmen 


141. National Society for the Study of Educa 
tion, Forty-Fifth Yearbook, Part |. The Meas- 
Chapter Vi Che 
Measurement of Understanding in Science, pp 
104-137. Chicago: The University of Chicago 
Press, 1946. Pp. xi+338 [Louis M. Heil, 
Professor of Education, Brooklyn College; Paul 
E. Kambly, Professor of Education, University 
of Oregon; et al 


urement of Understanding 


Examples are given of techniques for meas 


factual understandings concerned 


uring: (1) 
with scientific principles, predictions, explain 
ing a correct conclusion, formulation of hy 
potheses, and judging the validity of sources; 
(2) method understandings concerned with 
interpreting data, identifying assumptions in 
volved, recognizing and using defensible rea 
sons, and 


identifying valid cause-and-effect 


relationships. 


142. Progressive Education Association, Com 
mission of Secondary School Curriculum. Sci- 
ence in General Education New York D. 
Appleton-Century Company, 1938. Pp. xiii+591. 

In addition to a philosophy of science in 
relation to general education, there are sections 
on reflective thinking, evaluation, and illus 
trative units (chemistry, physical-science, pub 
lic health, genetics) which are organized in 
accordance with the principles stated in the 
report. 

143. Reiner, William B. 
Evaluation in Science Teaching,” Science Edu- 
XXXVII 1953). 61-69 
[Bureau of Educational Research, Board of Edu 
cation, New York City.] 


“Needed Research in 


cation, (February, 
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Many specific questions indicate needed re- 
search but no analysis is attempted. 


144. Rosenquist, C. E. “Student Suggestions 
and Ratings,” The American Biology Teacher, 
XIV (December, 1952), 222-225. [University 
of Nebraska. ] 

The degree of emphasis on topics of a col- 
lege course in beginning biology was obtained 
by having students indicate after each topic 
whether more, the same, or less emphasis 
should be placed on it. 

145. Scroggs, Schiller and Jack Ernest Good- 
man (Recorder). Evaluation and Improvement 


of Instruction. Stillwater: Oklahoma A. and 
M. College, 1950. Pp. 107. [Dean, School of 
Arts and Sciences, Oklahoma A. and M. College. ] 
Proceedings of the Fourth Informal Con- 
ference of Deans of Arts and Sciences. 

146. Smith, Eugene R., Ralph W. Tyler and 
Others. “Aspects of Thinking,” Appraising and 
Recording Student Progress, Chapter II, pp. 
35-156. New York: Harper and Brothers, 1942. 
Pp. xxiii+550. [Evaluation Staff, The Com- 
mission on the Relation of School and College 
of the Progressive Education Association. ] 

Procedures for the development of evalua- 
tion instruments are explained. Analyses are 
included of the ability to interpret data, of the 
application of principles of science, of logical 
reasoning, and of abilities associated with the 
nature otf proof. Instruments to measure 
achievement are described. 


147. Van Denventer, W. C. “A cooperative 
Approach Toward Evaluation of Science in 
General Education at the College Level,” Science 
Education, XXXVIII (March, 1954), 129-136. 
[Chairman, Department of Biology, Western 
Michigan College of Education, Kalamazoo.] 

This report summarizes the activities in the 
science area of the Cooperative Study of 
Evaluation in General Education of the Ameri- 
can Council on Education. The committee 
concentrated on evaluation of the ability to 
read, interpret, and evaluate accounts of sci- 
tific developments written at the popular level, 
in terms of goals beyond knowledge of subject 
matter. 

A “Guide For Construction of Evaluation 
Items” dealing with problems, information, hy- 
potheses, conclusions, and attitudes is presented. 
Then, two blocks of items, one from _ the 
physical science area and one from the bio- 
logical science area, are included to illustrate 
the use in the classroom of the committee’s 
procedures and goals. An instrument (search- 
ing questions) devised for teachers to use in 
evaluating and _ revising their courses is 
included. 

148. Wilson, Leland L. “A Study of Opinions 
Related to the Nature of Science and Its Pur- 
pose in Society,” Science Education, XXXVIII 
(March, 1954), 159-164. [Georgia Teachers 
College, Collegeboro. ] 
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This article reports an attempt to deter 
mine the opinions and attitudes related to 
certain aspects of science and society which 
are held by different types of groups of colleg« 
and high school students. The results of 
such investigations may well influence the con 
tent of science courses for general education. 


149. Winier, Leonard. “Student Evaluation 
of Teaching Procedures in Biology,” The Science 
Teacher, XXI (April, 1954), 123-125. [As 
sistant Professor of Biology, lowa State Teach 
ers College, Cedar Falls. ] 

Two classes in the biological science course 
in the general education program were used 
in a study of the group method of instruction 
compared with the lecture-discussion method. 
The former was preferred by more than half 
of the students. 


HISTORY OF SCIENCE * 


150. Albrecht-Carrie, Rene. “Of Science, Its 
History, and the Teaching Thereof,” The Sci- 
entific Monthly, LXXIII (July, 1951), 16-24. 
[Associate Professor of History, Jarnard 
College. ] 

For the prospective specialized student of 
science, the author suggests a general course 
in philosophy (in lieu of a science survey 
course) or perhaps the treatment of the his- 
tory of science as a subdivision of the history 
of ideas. 

151. Cohen, I. Bernard. Science, Servant of 
Man. Boston: Little, Brown and Company, 
1948. Pp. xv+362. [Associate Professor of 
the History of Science and of General Educa- 
tion, Harvard University. ] 

The book provides the basis for a_ study 
of the practical consequences of scientific re- 
search by means of case histories suitable for 
use in science courses for general education. 
Among the topics and cases considered are: 
the scientific education of the layman; the 
role of chance (penicillin, allergy, x-rays) ; 
practical applications of fundamental research 
(plant growth and weed killers, electric cur- 
rent and radio, synthetic rubber and nylon) ; 
biood groups and transfusion; the story of 
hybrid corn; microfossils and oil prospecting ; 
the solar corona and radio communication ; 
how the layman can get the most out of 
science. An excellent bibliography as a guide 
to further reading is included. 

152. Cohen, I. Bernard. “The History of 
Science,” Science, CXIV Sup. 3 (December 21, 
1951), 3. 

There is no satisfactory textbook for in- 
troductory courses in the history of science; 
however, a collection of readings has been 
prepared by Professor Henry Guerlac of Cor- 
* Certain references which deal with the his 


tory of science are found in earlier sections in 
this bibliography. 
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nell University. Important centers for pro- 
fessionally trained historians of science are 
given. 


153. Cohen, I. Bernard. “The Education of 
the Public in Science,” Impact of Science on 
Society, III (Summer, 1952), 67-100. 

Some recent trends in science instruction 
for general education at the college level; 
history of science instruction in its social con- 
text; recommendations for a wider diffusion 
of an understanding of science. 


154. Hauser, Ernst A. “The Importance of 
Science in American Education,” Science, CXIII 
(June 8, 1951), 643-646. [Professor of Chemical 
Engineering, Massachusetts Institute of Tech- 
nology. | 

The American college permits the student 
to devote himself to a specialized branch of 
science far too early thereby cuting down 
the time that should be devoted to general 
education. In support of the thesis that science 
is essential in modern education, Hauser 
(using the words of others) feels that we 
should direct our students to study philosophy, 
that for nine out of ten the historical method 
will yield more real understanding, and that 
in studing case histories students will see 
the necessary fumblings of intellectual giants 
when they were pioneers. Moreover, he be- 
lieves we can give students a better apprecia- 
tion of what science stands for by making 
them more familiar with the human side of 
those to whom we owe much for the greatest 
discoveries in science and with the circum- 
stances that led them to the accomplishments 
for which they are now famous. He then 
gives six examples of the latter. 

Hauser believes that the introduction of the 
history of science into general education need 
not be limited to prospective scientists. Its 
main purpose would be to offer evidence of 
the importance of clear and logical thinking 
in the evolution of mankind. 


155. Hauser, Ernst A. “The Lack cf Natural 
Philosophy in Our Education,” Journal of Chemi- 
cal Education, XXVIII (September, 1951), 
492-494. 

“Courses in the history of science and 
technology, and particularly of natural sciences, 
should be made compulsory subjects for every 
student in liberal arts and technological col- 
leges and universities.” 


156. Hauser, Ernst A. “Science and Educa- 
tion,” Journal of Chemical Education, XXVIII 
(April, 1951), 208-211. 

A plea is made for giving our young genera- 
tion a grounding in those philosophical prin- 
ciples on which evolution of science is based. 
Several examples are given from the history 
of chemistry. 

157. Leicester, Henry M. and Herbert S. 
Klickstein. .4 Source Book in Chemistry 1400- 
1900. New York: McGraw-Hill Book Com- 
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pany, 1952. Pp. xvi+554. [College of Physicians 
and Surgeons of San Francisco; Library in the 
History of Chemistry, University of Pennsyl 
vania. | 
This book provides information on the con 
tributions of 81 chemists, and includes a 
bibliography of biographies. 


158. Nash, Leonard K. “An Historical Ap- 
proach to the Teaching of Science,” Journal of 
Chemical Education, XXVIII (March, 1951), 
146-151. [Associate Professor of Chemistry, 
Harvard University. ] 

The author discusses some aspects of a 
general education course in science of Har- 
vard College—historical episodes in science; 
scientific method; intutitive, inductive leaps 
that have marked scientific progress; the myth 
of Galileo’s demonstration at Pisa; the de- 
velopment of the oxygen theory and atomic 
theory and reasons for delay. He believes 
that attention should be called to difficulties, 
delays, and failures of science as well as to 
its triumphs. He presents analogous examples 
of delay in conceiving proper theory from 
experimental data from the last two decades 
as contrasted to much longer delay in earlier 
centuries. 


159. Sarton, George. A Guide to the History 
of Science. Waltham, Massachusetts: Chronica 
Botanica Company, 1952. Pp. xvii+316. [Pro 


fessor of the History of Science, Harvard 
University. ] 

This guide to books includes such categories 
as scientific methods, philosophy of science, 


history of special sciences, and an index to 
proper names. 


160. Sarton, George. A History of Science 
Ancient Science Through the Golden Age 
Greece. Cambridge: Harvard University Press, 


1952. Pp. xxvi+646. 
The book is the first volume of an eight 
volume work. 


161. Sarton, George ect al rhtl 


“Seventy-eig 
Critical Bibliography of the History and Phi 
losophy of Science and of the History of Civili 
zation,” Isis, Volume 43, Part 2 (July, 1952), 
128-208. 

Volume 43 (July, 1952), 42 (February, 
1952) and earlier volumes, (41, 40, 39, 37, 
etc.) contain bibliography classified accord 
ing to century and subject areas There is 
also an index of names. 

162. Shirley, John W. “The Harvard Cas 
Histories in Experimental Science: The Evolu 
tion of an Idea,” American Journal of Physics, 
XXX (October, 1951), 419-423. [North Caro 
lina State College. | 

This is a discussion of the fundamental ideas 
behind the Case Histories prepared under the 
direction of President Conant for use in a 
general education course. Integration of natu- 
ral science with the humanities and_ social 
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sciences is established as a goal which may 
not be attained because of lack of maturity 
among college students; therefore, the inter- 
relationships of the various fields should be 
stressed constantly. 


163. Walcott, Gregory D. “Source Books in 
Science,” Science, CXV (March 21, 1952), 3. 
[Department of Philosophy, Long Island Uni- 
versity. | 

Source books have been published in astron- 
omy, mathematics, physics, geology, Greek 
science, and chemistry. Source books in 
preparation are in botany, medieval science 
and twentieth century science. 


JUNIOR COLLEGE 


164. Hannelly, Robert J. “What Educational 
Program is Needed in the Thirteenth Year of 
the Community College?” The Bulletin of the 
Vational Association of Secondary-School Prin 
cipals, XXXVII (April, 1953), 60-63. 

A clear statement is made of the type of 
learnings which should be included in the 
program of the Community College, with sup- 
porting reasons. 


165. Johnson, B. Lamar. General Education 
in Action. Washington: American Council on 
Education, 1952. Pp. xxvi+409. [Professor of 
Higher Education, U.C.L.A.] 

This final report by the director of the 
California Study of General Education in the 
Junior College emphasizes the educational pro- 
grams and practices in actual operation. For 
the sciences, the programs aim to help each 
student increase his competence in (1) under- 
standing his interaction with his biological and 
physical environment so that he may adjust to 
and improve that environment; (2) using 
methods of critical thinking for the solution 
of problems and for discrimination among 
values. Several examples are given of an 
integrated course (1) in the physical sciences; 
(2) in the biological sciences; (3) with the 
biological and physical sciences combined 
(only planned) ; and (4) in mathematics. The 
concluding chapters present unusually clear 
statements on the training of teachers for 
general education courses and summarize gen- 
eral education developments of significance. 
166. Johnson, B. Lamar. “Administration: 

Facilitating General Education in the Junior 
College,” The Bulletin of the National Associa- 
tion of Secondary-School Principals, XXXVI 
(Oct yber, 1952), 23-45. 

The article is adapted from Chapter XIV 
of General Education in Action. The author 
discusses (1) defining objectives, (2) building 
a program, to achieve the objectives, (3) 
operating the program, and (4) evaluating the 
program. Of particular interest is the de- 
velopment over a period of years of a college- 
wide program of general education at San 
Francisco State College. 


167. Putnam, Howard L. “A Survey of New 
Type General Courses in American Junior Col 


leges,” Junior College Journal, XXI (March, 


1951), 402-409. [Executive Assistant of the 
University of Florida Press. ] 


Of 425 representative junior colleges studied, 


6 offer a “Physical Science Survey” course; 
2 offer “Survey of Natural Sciences,” and 
6 offer “Survey of Biological Sciences.” 


No wm 


PRE-PROFESSIONAL SCIENCE 


168. Austin, George T. “Chemical Engineet 
ing Curricula,” Chemica! and Engineering News 
LI (December 21, 1953), 5264-5266. 

In re: the editorial in the October 26, 
1953 issue of the News on the committec 
‘report of the American Society for Engineer 
ing Education. 

The statement that general thinking within 
scientific and engineering professions indicates 
a desire for more humanities and social studies 
is a fallacy, at least for chemical engineers. 
In a recent questionnaire [Chem. Eng. Progr., 
49, No. 4, 17 (1953)] answered by 7741 mem 
bers of AIChE (two-thirds of, the member- 
ship) the question was asked: “Do you wish 
you had spent more time on liberal arts sub- 


jects at the expense of technical subjects?” 
Of the 7741 replicants, 1976 (25 per cent) an 
swered yes, 5374 (70 per cent) answered no, 
and 418 (5 per cent) were undecided. This 
does not indicate a demand by an active pro- 
fessional group of engineers for more social 
sciences and humanities in their undergraduate 
studies. 


169. Weigle, Richard D. “Record of St. 
John’s Graduates,” School and Society, LXXVI 
(July 5, 1952), 5-9. [President, St. John’s 
College. | 

In a recent report Willard Rappleye, dean 
of the Faculty of Medicine, Columbia Uni- 
versity said: 

So-called “premedical” education should be 
abolished in the colleges of the country. There 
is no such thing as premedical education, nor 
should students in college who plan to entet 
professional regarded as pre 
medical or predental students. That educa 
tion is not “pre” anything but should be 
devoted to the objective of providing as broad 
a cultural education as the institution can 
offer. It should be a preparation not for 
medicine or dentistry or public health but 
for life. (p. 8) 


schools be 


TEACHER EDUCATION 


170. Anderson, Robbin C. “Reorientation for 
Training Chemists as Teachers,” Journal of 
Chemical Education, XXIX (November, 1952), 
562-565. [University of Texas. ] 

The author recognizes three types of col 
lege teachers for whom training must be 


provided. He discusses one degree offered to 


[Vo. 38, No. 5 
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high-school science teachers who may later 
enter a college faculty, and a proposed gradu- 
ate degree program which stresses science and 
education in the preparation of college teachers. 


171. Baker, Paul C. and Herman H. Rem 
mers, Chapter X “The Measurement of Teacher 
Characteristics and the Prediction of Teaching 
Efficiency in College;” Jacob S. Orleans, Chap 
ter XI “Selection, Guidance and Preservice 
Preparation of Students for College Teaching ;” 
Marion R. Trabue, Chapter XII “College 
Teachers at Work,” Review of Educational Re- 
search, XII (June, 1952), 224-237. 

The most recent review with extensive 
bibliography of research dealing with college 
teaching. 


172. Barnard, J. Darrell. “Workshops in Gen- 
eral Education for College Teachers.” Journal 
of Educational Sociology, XXIV (January, 
1951), 272-277. [Professor of Science Educa- 
tion, New York University.] 

Sound advice for those who wish to provide 
in-service education via a workshop designed 
to challenge the staff to think critically about 
the many unsolved problems of general 
education 


173. Bestor, Arthur E., Jr. “On the Educa- 
tion and Certification of Teachers,” School and 
Society, LXXVIII (September 19, 1953) 81-87. 
[Professor of History, University of Illinois.] 

To round out his knowledge, the teacher 
should be permitted to elect for graduate 
credit undergraduate courses which are more 
appropriate for his needs than are certain 
graduate courses offered to research students. 


174. Blegen, Theodore C. and Russell M. 
Cooper (Editors). The Preparation of College 
Teachers. Washington: American Council on 
Education, 1950. Pp. vi+186. [Dean, Graduate 
School, and Assistant Dean, College of Science, 
Literature and the Arts, University of Min- 
nesota. | 

A report of the first (1949) nation-wide 

Conference on the Preparation of College 
Teachers. In addition to major addresses on 
such topics as “Graduate Work for College 
Teachers,” there are extensive reports of work 
groups which considered recruitment and selec- 
tion, academic preparation, the dissertation, 
knowledge of teaching problems, apprentice- 
ship, and institutional programs. <A _ selected 
bibliography is included. 


175. Bogue, Jesse P. “General Education in 
Junior Colleges,” The Basic College News- 
letter, Michigan State College, XLVII (May, 
1953), 4-5. [Executive Secretary, American 
Association of Junior Colleges. ] 

The pattern of general education is a natu- 
ral plan of studies for junior colleges. The 
further adoption of general education in junior 
colleges waits upon the production of master 
teachers in whose minds integration and depth 
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A 1950 publication of the Divison of Chemi- 
cal Education of the American Chemical 
Society. Mimeographed copies may be availa- 
ble from the authors. The nine chapters con- 
tain valuable suggestions for both faculty and 
graduate students who are teaching science 
subjects other than chemistry. 


182. Fuller, Edward C. “The Paragon of 
College Chemistry Teachers,” Journal of Chemi- 
cal Education, XXIX (November, 1952), 560- 
562. [Champlain College, Plattsburgh, New 
York. ] 

The author discusses the education of chem- 
istry teachers under the following headings: 
knowledge of chemistry and of teaching; 
chemical skills and teaching skills; attitudes 
as a teacher and as a chemist. About 9 per 
cent of a group of recent Ph.D.’s in chemis- 
try accepted positions as teachers of under- 
graduates. 


183. Kelly, Fred J. (Editor). Improving Col- 
lege Instruction. Washington: American Council 
on Education, 1951. Pp. vi+195. 

A report of the first nation-wide conference 
on Improving College Instruction. Work 
groups considered course objectives, teaching 
methods, organization of instructional mate- 
rials, evaluation of student progress, evalua- 
tion of teaching effectiveness, and institutional 
conditions favorable to faculty improvement. 


184. Kinney, Lucien B. Measure of a Good 
Teacher, “Factors in Teaching Competence,” 
pp. 17-28, September, 1952. [Professor of Edu- 
cation, Stanford University. ] 

Parts of this monograph on teacher evalua- 
tion can be adapted for use at the college level. 
It is available from the California Teachers 
Association, 693 Sutter St., San Francisco 2. 


185. Magee, Robert M. “Selection of Can- 
didates for Teacher Education,’ The Journal of 
Teacher Education, III (September, 1952), 168- 
172. [Assistant Dean, College of Education, 
Wayne University. | 

The Graduate School of Wayne University 

in cooperation with the College of Liberal 
Arts and the College of Education has de- 
veloped new graduate degree programs leading 
to the M.A. and the Ph.D. in Teaching Col- 
lege [Subject Matter Area; Broad Field Area 
(e.g., Physical Science) ]. The College of Edu- 
cation has been asked to aid in screening the 
candidates for these teaching programs by 
methods somewhat similar to those reported 
in this article for screening candidates for 
degree programs in elementary and secondary 
education. 


186. McCutcheon, Roger P. (Editor). The 
Place of the Graduate School in the Training of 
College Teachers. New Orleans: Tulane Uni- 
versity Bookstore, 1951. Pp. 55. -[Dean, Gradu- 
ate School, Tulane University. ] 

General addresses and reports of work 
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groups dealing with humanities, social studies, 

physical and biological sciences. 

187. McKeachie, Wilbert and Gregory Kimbie. 
Teaching Tips. Ann Arbor, Michigan: The 
George Wahr Publishing Company, 1953. 


188. Quill, Laurence L. “A Doctorate Pro- 
gram for College Teachers,” Journal of Chemi- 
cal Education, XXIX (November, 1952), 570-572 
[Chairman, Department of Chemistry, Michigan 
State College. ] 

The Council on Graduate Work of the Land 
Grant College Association has studied the 
problem of preparing college teachers. Eleven 
chemistry departments of 83 replicants reported 
that their students take, or have available to 
them, courses concerned with training for col 
lege teaching. Twenty reported seminars 
dealing with training for college teaching are 
available. 

Sixteen per cent replied that systematic 
training for college teaching should be re- 
quired for those Ph.D. students who expect 
to enter teaching; 65 per cent felt that such 
training should be available; 19 per cent felt 
that the usual program leading to the Ph.D. 
degree is sufficient training for college teach- 
ing. Only one department reported special 
attention was given to the preparation of 
teachers of beginning chemistry. 

The grauate minor in college teaching at 
Oregon State College and the program for 
the Ph.D. for College Teachers offered by 
Michigan State College are described in detail. 

At Michigan State College, in addition to 
the usual general requirements for the Ph.D. 
degree, programs for the Ph.D. for College 
Teachers include; (1) study in broader areas 
than the traditional programs; (2) a teaching 
interneship in the general education area for 
at least one quarter; and (3) an adequate 
foundation in a special field. The degree will 
be given by an academic department or in 
a divisional area (biological science or physi- 
cal science). Courses in adjunct fields force 
the candidate into a longer time of study than 
is required for the Ph.D. 


189. Randall, Rogers E. “A Basis for a 
Physical Science Course on the College Level,” 
Science Education, XXXVII (April, 1953), 211- 
212. [Southern University, Baton Rouge. ] 

This study of the high-school science back 
ground of prospective teachers (Negro) and 

other non-science majors indicates that a 

Physical Science course is the one needed most 

by most students. 


190. Rankin, Oren R. “A Study of Com 
petencies Desirable for Instructors of College 
General Education Courses in Physical Science,” 
Science Education, XXXVI (December, 1952) 
297-306. [Assistant Professor of Physical Sci- 
ences, Division of General Studies, College of 
Liberal Arts and Sciences, University of Illinois, 


Urbana. ] 
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The statistical means of ratings by ad- 
ministrators (148) and instructors (348) from 
184 schools in 42 states are given for 15 
goals of general education courses in physical 
science, for 5 types of such courses, for 30 
statements of instructor competence, and for 
7 types of training. The opinions indicate a 
need for broad training in the sciences and 
more training in how to teach. 


191. Schaefer, Robert J. “Three Teacher 
Education Programs at Harvard,” The Harvard 
Educational Review, XXIII (Winter, 1953), 
60-64. [Assistant Dean, Harvard Graduate 
School of Education. | 

“When an elementary course in the Faculty 
of Arts and Sciences is necessary to provide 
breadth of knowledge in a teaching field—for 
example, beginning physics for a prospective 
[secondary-school] science teacher who has 
concentrated wholly in biology—arrangements 
are made to accept the course as part of the 
degree program. Normally, only graduate 
courses may be taken for credit, but the pro- 
fessional needs of the teacher take precedence 
over the rubrics of course descriptions.” 

One of the three teacher education programs 
is for the Degree of Master of Arts in Teach- 
ing (Secondary and Junior College Educa- 
tion). This program attempts to provide 
equal emphasis on competence in teaching and 
on understanding of the subject-matter field. 
The Junior College program is not discussed. 


192. Stewart, G. W. “The Ph.D. Thesis and 
the College Teacher,’ American Journal of 
Physics, XVI (November, 1948), 421-424. 
[Professor Emeritus of Physics and Head of the 
Department, State University of Iowa.] 

Graduate schools have been urged to im- 
prove the training of college teachers, in part, 
by reducing over-specialization. The general 
education movement has already demonstrated 
its worth. 

A plan of interneship will soon be found 
in many university departments. An emphasis 
upon teaching methods will then have become 
the department’s business and this policy will 
be welcomed instead of opposed by the crea- 
tive scholars of the faculty. 

This paper calls attention to the importance 
of the contribution made to a college teacher's 
future by an adequate experience in a research 
thesis. The suggestion is made that the reader 
should not limit the word “research” only 
to that technical type so common in science, 
but that he include all manner of theses which 
are the seriously creative kind. 

193. Tapley, Earl M. “General Education and 
the Training of the Junior College Teacher,” 
Junior College Journal, XXIII (April, 1953), 
462-465. [Dean of Lee College, Cleveland, 
Tennessee. | : 

A -plea, with excellent quotations trom 
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literature, for breadth of training in subject- 
matter areas plus certain professional training 
for all college teachers. 


194. Tead, Ordway. “Effective Learning in 
College,” Journal of Chemical Education, XX1TX 
(November, 1952), 565-570. [Board of Higher 
Education, New York City. ] 


The author discusses the nature of learning, 
five things we want from general education 
in science, and ten steps in a program of 
instructional improvement. A complete formu 
lation is given of nine aims of science in 
struction as developed by the faculty of Hunter 
College. 


195. Weeks, I.D. “Inservice Education for 
College Teachers,” School and Society, LXXVI 
(July 19, 1952), 37-39. 
of South Dakota. | 

Every college should have a committee on 


[ President, University 


the improvement of teaching and an active 
program of supervision in the classroom 
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THE STATISTICAL APPROACH TO PROBLEMS IN 
SCIENCE EDUCATION 


KENNETH E. ANDERSON, DEAN 


School of Education, University of Kansas, Lawrence, Kansas 


INTRODUCTION 


A’ is so often the case, a study of a 
particular problem in education is 
given a stamp of approval or is labeled re- 
spectable, because the study contains a 
number of tables which are statistical in 
nature. Actually, statistical analysis of 
data is only in order providing the re- 
searcher : 

1. Selects the appropriate statistical tech- 
nique for the data at hand and in addition 
tests the assumptions basic to the technique. 
This implies an adequate background in the 
field of statistics and measurement. Even 
the coroner conducting a post-mortem 
examination selects appropriate tools and 
techniques, but even then his examination 
more often than not fails to produce addi- 
tions to the knowledge of medicine. 

2. Applies the “Golden Rule” of statis- 
tics. This in essence means that considera- 
tion is given to statistical techniques early 
in the study, which is often'a controlled ex- 
periment, before the data have been gath- 
ered. Too many studies supposedly ex- 
perimental in nature are like corpses—all 
that one can do is hold a post-mortem ex- 
amination. An experimental study should 
be carefully planned in advance under con- 
ditions which wiil afford a secure basis for 


new additions to knowledge. 


EXPLORATION OF POINT | 


Survey studies are classified as legiti- 
mate research but these studies demand 
for the most part only descriptive statistics 
such as the mean, median, mode, standard 
deviation, standard error of measurement, 
and correlational techniques of various 
kinds. In the case of analytical sample 
surveys, statistical inference would be used. 


Johnson ! 


cites Anderson’s? study as an 
illustration of an analytical-sample survey 
in which statistical inference was used. 
Anderson made extensive use of the tech- 
nique of analysis of variance and covari- 
ance in his study. Normality of data is 
often involved in additional description of 
the population studied. What percentage 
of the boys exceeded the mean of the 
girls on a test in science? If large num 
bers of students are involved the counting 
of noses become laborious. However, know- 
ing both means and the standard deviation 

1 Arvil S. Barr, Robert A. Davis and Palmer 
O. Johnson. Educational Research and Appraisal 
New York: J. B. Lippincott and Company, 1953 
pp. 184-186. 

2 Kenneth E. Anderson. “A Frontal Attack on 
the Basic Problem in Evaluation: The Achieve 
ment of the Objectives of Instruction in Specific 
\reas.” Journal of Experimental Education, 18 
(March 1950) 163-174. Note: Science edu 
cators will find a somewhat similar but less 
statistical treatment of the same study in Scienc. 
Education, 33 (December 1949) 323-329. 
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of the distribution of science test scores 


for the girls, the constructs of the normal 
curve can be used to advantage. The 
drawing of histograms, super imposing 
normal curves on histograms, use of loga- 
rithmic paper, and the calculation of de- 
scriptive measure of skewness and kurtosis 
will suffice in establishing reasonable nor- 
mality of test data. However, before long, 
the research worker must familiarize him- 
self with the unit normal curve as a most 
useful model. A workable understanding 
of the distributions of chi-square, t, and 
F, is almost a necessity in today’s research. 

Other distributions and models spring 
into existence as workers find the older 
ones lacking in some respect or another. 
For example, it has been possible since 
1938 to test the significance of a rank order 
correlation coefficient by means of Olds’s 
tables entitled: “Distributions of the Sums 
of Squares of Rank Differences for Small 
Numbers of Individuals.” * Before giving 
a science examination, a teacher ranked 
his class of nine students and found that 
the sum of the squares of the deviations of 
rank on the examination from rank esti- 
mated was 6. Should he consider the 
agreement in ranks satisfactory? Olds’s 
tables tell us that the P is equal to .0005. 
We can conclude that the teacher showed 
considerable knowledge of his class in sci- 
ence. This method might be most useful 
in studies of validity pertaining to teacher- 
made or standardized tests in science. 
However, the rank order correlation co- 
efficient should be used chiefly as a test of 
the existence of a relationship between two 
sets of variables. The rank correlation 
method has the advtantage that it can be 
used when the parent distribution is known 
to be non-normal or is likely to be non- 
normal in shape. 

Too, often, the assumptions underlying 
the use of the t test with small samples 
are not tested or cannot be met. Rather 

E. G. Olds. “Distributions of Sums of 
Squares of Rank Differences for Small Numbers 
of Individuals.” Annals of Mathematical Sta- 
tistics, 9 (March 1938) 133-149. 
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than draw erroneous conclusions, the in- 
vestigator might resort to distribution free 
methods now making their appearance in 
the literature.* Let us suppose that a 
biology class of ten students had their in 
struction on the reproduction unit rein 
forced by viewing five appropriate films 
A second class of nine biology students re 
ceived their instruction without the benefit 
of" films. How might one test the null 
hypothesis without using the usually ap- 
plied t test? Let us suppose that the gains 
from the pre-unit test to the post-unit test 
were as follows: 


Film Group 


Non-Film Group 


5 l 
12 0 
13 3 
14 4 
18 6 
19 9 
() 10 
25 1] 
26 15 
28 


Throwing both samples together and as 
signing each student a rank in the combined 


group, we obtain: 


Rank Gain Group Rank Gain Group 
l 1 NF 10 12 | 
2 0 NE 11 13 | 
3 3 NI 12 14 
4 4 NF 13 15 NI 
5 5 F 14 18 I 
6 6 NE 15 l | 
7 9 NI 16 20 | 
8 10 NF 17 25 
9 11 NI 18 % ’ 
19-28 
The sum of the ranks for the smallet 


sample is 53. Substituting this value 1 
the formula for U, where M is 9 and N is 
10, we have: 

geun MOH 


U=—90+45—53=—82 


Entering the appropriate table® for U 
with M=—9 and N=10, we find that the 


*Donavon Aubl Extended Tables for thé 
Vann-Whitney Statistic. Bulletin of the Institute 
of Educational Research, Indiana University 
Volume 1, Number 2, 1953. 39 pp 

Donavon Auble. /bid., p. 18 
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calculated value of U lies outside of the 
critical values of 13 and 77. We.can, there- 
fore, reject the null hypothesis at the .01 
level of significance. Thus, the film group 
achieved significantly more than the non- 
film group during the period of instruction 
on the unit on reproduction. When there 
are a number of ties in ranks, the test is 
not very exact. Ties in ranks may be 
treated as is done with ties in the rank- 
correlation method or ranks may be as- 
signed at random. 

The two illustrations above will suffice 
to indicate that newer models do come into 
existence as exact tests of significance, that 
is, tests which depend on known probability 
distributions and hence are independent of 
irrelevant unknown parameters. However, 
in the first illustration, Olds’s tables give 
exact probabilities only for n=2, 3, 4, 5, 6, 
and 7. For n>, the probability values are 
approximate. In the second illustration, 
the test is called a non-parametric test and 
is used when the assumptions underlying 
the t test might not be fulfilled, for example, 
the assumption of normality. It should 
not be called an exact test but rather a 
non-parametric test. Its advantage is that 
it does not assume any particular form of 
distribution. It only assumes that the ac- 
cumulative distribution function is con- 
tinuous. 

Two powerful tools are now available to 
the researcher in science education, namely, 
analysis of variance and its extension, 
analysis of covariance. These two tech- 
niques, especially the latter, have sharpened 
the precision of the experimental method 
in education. Here, correct application of 
the tools is important if the researcher is 
not to draw questionable, if not erroneous, 
conclusions. Analysis of variance may be 
used to determine whether or not the dif- 
ferences between means of three or more 
groups are significant. Here, the three or 
more samples must be independent and 
randomly selected, and in addition the 
parent population from which the three or 
more samples were drawn must be normally 
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In addition to this last as- 
sumption, one should test for homogeneity 


distributed. 


of variances before proceeding with the 
F test. If one wishes to be more precise, 
he may control one or more iactors such 
as pre-test information and intelligence, by 
using the technique of analysis of variance 
and covariance. Here, he must test one 
additional assumption before proceeding 
with the F test, namely, the assumption of 
homogeneity of regression within groups. 
If the analysis of variance yields a signifi- 
cant F, he will usually resort to t tests if 
he wishes to make comparisons between 
any two of these groups. Let us suppose 
he has four groups receiving different edu- 
cational treatments. He must run six t 
tests and raise the probability levels for 
rejection or acceptance from 1 in 100 or 
5 in 100 to 1 in 600 or 5 in 600 for the 
1 per cent and 5 per cent levels respectively. 
Recently, two more precise methods for 
these separate comparisons have been de- 
veloped by Scheffé and Tukey. 

Thus an adequate background in sta- 
tistics and measurement plus an awareness 
of new methods of statistical analysis is 
a must, if the research worker hopes to get 
the most out of data gathered for the pur- 
pose of throwing light on pedagogical prob- 
lems in the teaching of science. 


EXPLORATION OF POINT 2 


In most investigations other than the de- 
scriptive type, the two chief problems are: 
(1) testing statistical hypotheses, and (2) 
estimating population parameters. The 
first involves an exact test of significance 
or a test which is based on a known proba- 
bility distribution. Uusually this involves 
setting up the hypothesis as a null hypoth- 
esis, applying the appropriate statistical 
tool, referring the final result to the ap- 
propriate model or distribution, and last 
of all a rejection of the null hypothesis or 
its acceptance (failure to reject it). 

It is essential in an experiment that 
the principle of randomization be observed. 
Otherwise a test of significance has no va- 
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lidity. It is important that groups of 
students which are to be treated differently, 
have the same probability of being so 
treated. 
treatments should be randomized. In ad- 
dition, the students should be assigned at 


In other words, the educational 


random to the various groups receiving dif- 
ferent educational treatments. Only when 
samples are obtained in this manner and 
only when the experiment makes it possible 
to secure a valid estimate of the experi- 
mental errors, is statistical inference per- 
mitted. 
was observed in the illustration which fol- 


The principle of randomization 


lows. 


STATISTICAL APPROACH TO PROBLEMS 393 


gathered. The final results of the analysis 
appear in Table 1. 

The results indicate that no difference 
in achievement was produced by difference 
in method and the investigators accepted 
the null hypothesis. Does this mean that 
the study was a failure? Negative results 
may be viewed positively. However, the 
investigators were not content to stop at 
this point. The two groups (experimental 
and control) were divided into three groups 
on the basis of intelligence test scores: a 
high, middle, and low group. Students in 
the high experimental group were paired 
on the basis of intelligence with students 














TABLE 1 
ANALYSIS OF VARIANCE AND CovARIANCE HoLpING Pre-Test Scores AND INTELLIGENCE-TEST SCORES 
CONSTANT 
Source of Sum of Mean 
Variation d.f. Squares Square F Hypoth. 
Within 174 12082. 0802 69.4372 . 
Between 1 138.8744 138.8744 2.00 Accepted 
Total 175 12220 .9546 





TESTS OF SIGNIFICANCE 

Let us take as an illustration a study 
now underway in which one group of stu- 
dents studied biology bolstered by viewing 
20 films designed to cover a large number 
of biological principles. The instructor of 
this group stressed the principles covered 
in each film before and after the showing 
and in addition alluded to the application 
of these principles in daily living. The 
control group of students saw the twenty 
films but the instructor did not emphasize 
the principles covered in each film. The in- 
vestigator recognized that the two groups 
differed in pre-course knowledge of biology 
and in intelligence. Hence, data were se- 
cured on these two factors and these fac- 
tors were controlled in the analysis by us- 
ing the technique of analysis of variance 
and covariance. A different but comparable 
form of the biology test was used at the 
end of the period of instruction. Thus, in 
this study consideration was given to sta- 
tistical techniques before the data were 


in the high control group. The same pro- 
cedure was followed with the middle and 
low groups. Gains from pre-test to post- 
test were calculated for each student and 
differences in gains between the paired 
students were labeled plus if the gain of 
the experimental student exceeded the gain 
of the control student. A minus was used 
for the reverse situation. The comparison 
for the high group involved forty-nine pairs 
of students and yielded 35 pluses and 14 
minuses. 

A simple test of significance applicable 
in this situation is the “sign test” ® in which 
the values obtained are substituted as fol- 


lows: 
o=\/npq 49( >— 50) 
—_— ) C3 =2.98 
o=.5\/49=3.5 3.5 


X was referred to a normal scale, from 
which it was found that P=.0028, or 

6 Palmer O. Johnson. Statistical Methods in 
Research. New York: Prentice-Hall, Inc., 1949. 
p. 80. 
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P—.003. 


between the two groups as revealed by 


The hypothesis of no difference 


differences in signs was rejected at the 0.3 
per cent level. The X values for the middle 
and low groups by the same method yielded 
probability values of .1062 and .1462, and 
hence the hypotheses in these cases were 
accepted. Thus, in spite of a non-sig- 
nificant F obtained by using the technique 
of analysis of variance and covariance, 
further analysis proved that the film-prin- 
ciple-stressed method yielded superior re- 
sults for bright students. 
of analysis of variance could have been 
three intelligence 


The technique 


used for the groups 


rather than the “sign test.” The difference 
between the mean gain of the experimental 
group and the mean gain of the control 
group might have been tested for signifi- 
cance by using the t test. When the as- 
sumptions underlying the t test are ful- 
filled, the t test method is more efficient 
that the * 


(for the five per cent level) of the sign test 


‘sign test.” The power efficiency 


in normal samples is rather low, ranging 
from 63.7 per cent for larger samples up 
to 68 or 70 per cent for small samples. 


PROBLEMS OF ESTIMATION 


Estimation of population 
is a fundamental statistical problem of value 


parameters 


to the researcher in science education as 
he must be as precise as possible in his 
statements ‘regarding the population as 
judged via a sample. 

In establishing the reliability of a science 
test, one may obtain the standard error of 
measurement of an individual score. For 
example, the standard error of measure- 
ment on the Anderson Chemistry Test* is 
3.6 standard score points. Using a confi- 
dence coefficient of 98 per cent, the upper 
and lower limits of the confidence interval 
for a student with a standard score of 125 
125 + (2.326) (3.6) = 
(2.326) (3.6) = 116.63. 


are, respectively : 
133.37 and 125 — 


7 Kenneth E. Anderson. Anderson Chemistry 
Test. New York: World Book Company, 1951. 
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This interval (116.63—133.37) will cover 
the true score of the individual on the 
chemistry test, and our statement concern- 
ing his true chemistry score will be correct 
in 98 per cent of such cases. 

Consideration should be given to prob- 
lems of estimation early in the stages of 
the investigation to insure that the meas- 
ures used in the study are reliable. 


STUDIES INVOLVING BOTH TESTS OF SIG- 
NIFICANCE AND PROBLEMS 
OF ESTIMATION 


An interesting area of speculation in the 
interpretation of an experimental study is 
suggested by Lucow who said: “It is here 
suggested as a postulate in educational 
philosophy that greater variation in class- 
room achievement is evidence of the release 
of individual differences among pupils dur- 
ing the learning process.” § 
on to say: 


Lucow went 
“A change in variance from 
pre-test to after-test was considered to be 
of greater import than the change in means, 
under the assumption that greater variance 
in a group indicated greater expression 
of individual differences.” 

Which of the three methods as used in 
a study produced the greatest change in 
variance from the pre-test to the post-test ? 
In order to answer this question, it was 
necessary to establish a confidence interval 
for the ratio of post-test variance to pre- 
test variance for each of the three treatment 
methods. Group I will be used as an 
illustration of the statistical method used 
in all three groups. Table 2 contains the 
basic data and calculations for Group I. 

Using a confidence coefficient of .95, the 
upper and lower limits of the confidence 
interval are, respectively 1.4902 and 1.7442. 

S William Harrison Lucow. “The Use of 
Analysis of Variance in Estimating the Com- 
ponents of Variation in An Experimental Study 
of Learning.” Doctoral Dissertation, University 
of Minnesota, 1953. pp. 120-121. (A summary 
of Lucow’s thesis appeared in the March 1954 
issue of the Journal of Experimental Education 
(pages 265-271) and describes the statistical 
method used in Analysis III of this study.) 
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TABLE 2 


Basic DATA AND CALCULATIONS OF THE CONFIDENCE INTERVAL OF THE RATIO OF Post-TEest VARIANCE 


TO Pre-Test Va ARIANCE FOR Group | 


N P re-Test Post-Test ZTXY 








2X Xz ry zy? 
534 16849 570529 18560 707798 623409 





l'xy— 


VINZ X?—(2X)) 1 [N=Y2— V2 (sYv)?] 


534 (623409 ) — (16849) (18560) 
= — —-- —— — =.765 


VV [534 (57 0520) — (16849)2] [534(707708) — (18500) 2] 








Vk?—1=.0788 k+\V/k?—1=.9234 and 1.0819 





Variance X=N2ZX2— (2X )2/N2=20773685/285156= 72.8502 (Pre-test) 
Variance Y=NZTY2— (ZY )2/N2=—33490532/285156—117.4463 ( Post-test) 
Variance ratio=117.4463/72.8502=1.6122 





(2-12) =VN—2 





t2—J= 





\ 4(1—r’*) (42 _ sy) 


(117.4463—72.8502) \/532 
t= —=8.65 P>.01 


\/ 40.4148) [ (117.4463) (72.8502) | 














L= (1.6122) ( .9234)=1.4902 (Lower limit) 
L= (1.6122) (1.0819) =1.7442 (Upper limit) 





It can then be stated that the interval results in Table 3 is that the ratio of the 
(1.4902—1.7442) will cover the chance post-test variance to the pre-test variance 
fluctuations of the variance ratio and it in the population could be as low as 1.4902 
is known that the statement concerning the to as high as 1.7442 and still fall within 
limits of the variance ratio will be correct the limits which random sampling would 
in 95 per cent of such cases. Another way permit. It is evident from Table 3 that the 
of stating the conclusion given by the final confidence interval for Group III is con- 
TABLE 3 
CoNFIDENCE INTERVALS OF PrE-TEST AND Post-Trest VARIANCE RATIOS witH TESTS OF THE SIG- 


NIFICANCE OF THE DIFFERENCE BETWEEN Pre-TEst AND Post-TEst VARIANCES 














Width of t-test of Significance 
Treatment Variance Confidence Confidence oe betw een Variances ie 
Groups N Ratio Interval * Interval t ak. F Hypothesis 
I 534 1.61 1.4902-1 .7442 2540 8.65 532<.01 Rej. 
II 405 1.58 1.4395-1 .7364 .2969 6.90 403<.01 Rej. 





Il] 415 2.08 1 .8997-2 . 2866 . 3869 11.38 413<. oo Rej. 





* Confidence coefficient of .95. 
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siderably broader than in either Group II 
or Group I. 

Table 3 gives the essential data for -all 
three treatment groups according to the 
method outlined in Table 2. 

3efore conclusions can be drawn from 
the results in Table 3, it is important that 
the homogeneity of the distributions of 
intelligence test scores for each of the treat- 
ment groups be established. This was 
done by the method of chi-square. The 
results of these comparisons yielded chi- 
square values as follows: (1) Group III 
versus Group II, 11.557 with an n equal to 
20; (2) Group III versus Group I, 15.256 
with an n equal to 20; and (3) Group II 
versus Group I, 22.274 with an n equal 
to 20. None of these values was significant 
at the 5 per cent level. Thus, it was con- 
cluded that the three groups did not differ 
from each other with respect to homo- 
geneity of intelligence test scores. 

In addition, the increase in variance from 
pre-test to post-test would not have much 
meaning unless the mean gain from pre- 
test to post-test was significantly different 
from zero. The mean gain from pre-test 
to post-test was calculated for each treat- 
ment group and divided by the standard 
error of the difference using the following 
formula: ® 

g ee ee 
X_y- |N2=x?+Nzy?—2NExy 
Vo N2(N=1) 





The results of these tests yielded t-values 
of 14.450, 8.514, and 10.596 for Groups 
III, Il, and I respectively. All of these 
values were significant at the 1 per cent 
level indicating that the mean gain in each 
case was significantly different from zero. 

Thus, on basis of the results tabulated 
in Table 3 it may be concluded that Method 
III produced the greatest increase in vari- 
ance from pre-test to post-test and thus 
was superior to Methods II and I. On the 
same basis, it may be concluded that 
Method IT was superior to Method I. 


® Palmer O. Johnson. op.+cit., p. 78. 
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FACTORIAL DESIGNS IN SCIENCE EDUCATION 


Up to this point we have regarded it 
as essential that an experiment should be 
simple and restricted to answering a simple 
question regarding the effect of a single 
factor. It is important in setting forth the 
plans of an experiment to answer the ques- 
tions which prompted the research and to 
list all the variables that might conceivably 
influence the results. In an experiment 
based on the assumption of controlling all 
factors except the one under investigation, 
it is often observed that results will change 
from one experiment to another of the 
same kind. If all the essential conditions 
are varied simultaneously rather than one 
at a time, one can observe the effects of 
the factors in a nearly natural setting. 
Factorial design is appropriate because the 
effects of the interactions of all conbinations 
of factors under consideration are meas- 
ured. Significant differences between the 
means of groups of science students may 
be due to the interaction of one factor with 
other factors. Here again, the principle 
of randomization should be observed. In 
the three-way classification illustrated be- 
low, students should be assigned at random 
to the various categories. The chief ad- 
vantages of factorial experiments are: (1) 
greater efficiency, and (2) greater com- 
prehensiveness in that effects and inter- 
actions are estimated, and (3) that the 
conclusions have a wider inductive basis. 

Let us suppose that three factors are 
considered to have an effect on science 
achievement. Let these factors be: (a) 
sex, (b) scholastic ability, and (c) size of 
school. Since no other factors are con- 
trolled, this calls for a design involving 
only analysis of variance. The degrees of 
freedom of the three main variables will 
be 1, 3, and 3 respectively as we have: (a) 
two sexes, (b) four scholastic groups, and 
(c) four groups of schools according to 
size. The degrees of freedom of the inter- 
actions will be: axXb=3, aXc=3, b&c 
9, and axbXc==9, or a total of 24 degrees 
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of freedom. Each of the first order inter- 
actions in our design are tested for sig- 
nificance. This may be done by dividing 
the mean square of each interaction by the 
mean square for the highest order inter- 
action. The F’s thus obtained are referred 
to the F table with the appropriate degrees 
of freedom. If no significant interactions 
are found, then in our case, the 24 degrees 
of freedom of the interactions become avail- 
able for testing the significance of the three 
main effects: sex, scholastic ability, and 
size of school. For example, let us sup- 
pose the main variables were tested for sig- 
nificance as shown in the following table. 


TESTING THE SIGNIFICANCE OF THE MAIN 
V ARIABLES 








Source of Sumof Mean Hypoth- 





Variation d.f. Squares Square F esis 
Residual 24 48 2 
Sex 1 16 16 8.00 Rej. 
Scholastic 

Ability 3 30 10 5.00 Rej. 
Size of 

School 3 30 10 5.00 Rej. 





Thus, we can conclude that there was a 
significant difference among the means of 
the final scores of the sex groups, the 
scholastic groups, and the groups according 
to size of school. 

If for example, the interactions of aXc 
and bXc proved to be significant, and 
since the effect of their interactions con- 
tribute to the significance of the final tests 
for the main variables, the influence of 
these interactions must be removed. This 
is done by removing the degrees of freedom 
as well as the sums of squares of the sig- 
nificant interactions. The removal of the 
degrees of freedom of, the significant inter- 
actions in essence means that a higher F 
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is required to obtain significance for the 
main variables. 

It is possible to partial out in a factorial 
design, such as the above, the effects of 
pre-science information and _ intelligence 
This would call for a factorial design in- 
volving analysis of covariance. 

Consideration of designs of the factorial 
type before the investigation gets underway 
might make the research efforts more 
fruitful. 

Conclusions 

Let us end our explorations of points 1 
and 2 and factorial design here and say 
that the research worker in science educa- 
tion should: (1) use adequate and reliable 
statistics when the research calls for de- 
scription, (2) use statistical techniques 
properly by testing assumptions basic to 
the techniques, and (3) select and use 
Statistical tools in the early stages of an 
investigation. In addition, the research 
worker in science education should be 
aware of new statistical tools and sampling 
distributions available for exact tests of 
significance and think of problems in sci- 
ence education not only in terms of tests 
of significance but in terms of problems 
of estimation. 

Finally, the science researcher should 
use the powerful tool of analysis of vari- 
ance and covariance to bolster the con- 
trolled experiment in science education, 
and insofar as possible consider in future 
studies the possibilities of varying all the 
essential conditions simultaneously by de- 
signs of the factorial type so that our find- 
ings will reflect natural settings and thus 
have wider applicability in our science 
teaching. When this becomes an accom- 
plished fact, science teaching via realistic 
research will improve immensely. 











PREPARING THE DESIGN FOR SCIENCE EDUCATION 
RESEARCH * 


ELLSworTH 


S. OsourNn 


Director of Science Education Program for UNESCO, Paris, France 


HIS symposium on research procedures 

has been organized to give some guid- 
ance to those who may be considering: the 
preparation of studies in the area of science 
education. It is an unrehearsed presenta- 
tion and also without’ benefit of conference 
among participants. It may, therefore, 
contain elements of overlapping and even 
conflicting ideas but perhaps you will be 
able to sift from the chaff a few kernels 
which can be helpful as you approach your 
respective studies. I have been asked 
to discuss the problem of Preparing the 
Design for Science Education Research, 
and will attempt to give you some observa- 
tions from my own limited experience. 

As one approaches the preparation of 
a research document in any area either 
education, it is emi- 
nently important that he have a_ broad 


of pure science or 


perspective based either upon long experi- 
ence in the field or upon scholarly read- 
ing. ‘This broad perspective is especially 
important in the area of science education 
because of the diversity of points of view 
which have been rampant in the area since 
its inception as a recognized aspect of 
the educational curriculum more than one 
hundred twenty-five years ago. From 
these conflicting movements and pronounce- 
ments in the area, certain trends have been 
winnowed and distilled. These must be 
the guiding stars for future progress. 

As one reviews the literature which 
really began with the publication of the 
Harvard Descriptive List of Physics Ex- 
periments, sometime after the Civil War, 
several strands of development in science 
education become apparent. As this pro- 


fession has come of age these strands 


* Paper presented at Twenty-Sixth Annual 
Meeting of The National Association for Re- 
search in Science Teaching, Atlantic City, New 


Jersey, February 15, 1953. 


have been constantly reworked and refined 
until today we have a substantial body of 
literature dealing with each one and with 
their varied aspects. It is beyond the 
scope of this paper to discuss each of 
these aspects in detail. Suffice it to point 
out some of them to you, the prospective 
researcher, with the hope that you will 
pursue your readings to become familiar 
with the backgrounds. Some of them are: 


(1) The developing philosophy in science edu- 
cation. 

(2) The developing purposes of science education 
and its related place in the educational scheme 
of America. 

(3) The developing methodology of science edu- 
cation. 

(4) The developing area of instruction materials 
in science education. 

(5) The developing program in methods of 
evaluating procedures in science education. 

The prospective researcher, if he is to 
be effective, must know intimately the pub- 
lished landmarks in these, and perhaps 
other, aspects of science education. 


Getting Perspective and Pattern into Sci- 
ence Education Research 

The research worker in the area of 
science education must not only have per- 
spective and background within his chosen 
field, he must also be familiar with the 
broad pattern of research study in other 
areas of the curriculum. This is essential 
because of the unique place which science 
education occupies in the present-day edu- 
cational scheme. This subject, while old 
in point of years as an aspect of the cur- 
riculum, is comparatively recent in accept- 
ance among educators on a par with other 
areas such as language, social studies, and 
mathematics. The continuous science pro- 
gram from grades 1 to 14 is still struggling 
for its “place in the sun” despite the 
tremendous influence of that monumental 
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contribution—the 31st Yearbook of the Na- 
tional Society for the Study of Education. 

With the advent of the Age of Atomic 
Energy, science has taken on a new sig- 
nificance and now bids to occupy a domi- 
nant place in the curricula of American 
Schools. 

Because of these influences it is ex- 
tremely important for one planning re- 
search in this area to be intimately familiar 
with the meaning, the place, the implica- 
tions, and the ramifications of science 
education in the present-day curriculum. 
A few suggestions apropos of this: 

(1) The necessity of broad preliminary reading 
in general educational research. 

(2) The necessity of broad reading in the gen- 
eral research of science education and 
definite familiarity with the landmark studies. 


Familiarity with the Nature of Scientific 
Thinking 

The preparation of a research document 
in any area of scholarly endeavor must of 
necessity follow some pattern either of 
inductive or deductive logic. In planning 
the design of a study in any area, so that 
it will have coherence and unity in its 
total perspective, the worker must be inti- 
mately familiar with the various aspects 
of scientific thinking and must utilize these 
in such a way that they will lead, step by 
step, from the identification and definition 
of the problem to its ultimate solution. 
The limitations of this paper seem to pre- 
clude a full discussion of this important 
phase of your research. However, a few 
guide posts may direct your thinking and 
planning. 


(1) Scientific procedures are based on facts 
which have been established by previous in- 
vestigation. 

(2) Scientific method begins with the identifica- 
tion and definition of a problem. 

(3) Scientific method uses the principles of analy- 
sis to reveal the essential nature of a prob- 
lem. 

(4) Hypotheses are used to guide the attacks 
upon various aspects of the problem. 


wn 


Controlled experimental procedures are es- 
sential tools in the testing of fruitful hy- 
potheses. 


RESEARCH 399 


(6) Various quantitative methods are frequently 
used by the investigator in the testing of 
hypotheses. 

(7) Analytical processes are essential in the care 
ful interpretation of data. 

(8) Findings and conclusions must be based only 
upon tested evidence. 

(9) The research worker must be characterized 
by freedom from emotional bias. 

The effective research worker will be 
certain to familiarize himself with several 
of the publications in this important area 
of planning. To mention a few of these: 
Pearson, The Grammar of Science; Poin- 
care, Science and Method; Columbia As- 
sociates in Philosophy, An Introduction to 
Scientific Thinking; Good, How to Do 
Research in Education; Dewey, How We 
Think; Good, Barr, and Scates. Thé 
Methodology of Educational Research. 


Selecting the General Area of Research 

As one approaches a research in science 
education, he must first delimit the field 
and select the broad area within which his 
problem will be located. Or, if the prob- 
lem has already been selected, it is essen- 
tial that it be related to one of the broad 
areas within the field. This is basic since 
it will aid in the guidance of reading re 
lated research and in reading for general 
background. It will also give perspective 
and pattern to the study at hand if its 
place in the total field of science education 
can be ascertained. 

These areas within the field of science 
education are many and not all will be 
mentioned here. Suffice it to enumerate 
the following as possible guides to the 
relating of a study to the total field 


(1) Familiarity with the general education 
studies and publications on the level where 
your research will be conducted, ie., ele 
mentary, secondary, and college. 

(2) Intimate familiarity with the landmark 
studies on all levels in the area of science 
education. 

(3) Consultation with competent advisors in the 
area of general education. 

(4) Consultation with advisors in the area of 
science education. 
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Selecting the Specific Problem for Study 


This and the preceding sections of this 
paper are presented on the assumption 
that there are prospective research work- 
ers who, when they are ready to begin a 
study, may not have settled on an area or 
upon a specific problem for investigation. 
The selection of the problem within a 
given area of research should be carried 
out with meticulous care. The prospective 
researcher should see to it that the prob- 
lem finally selected meets some sort of 
criteria such as the following: 


(1) Is this problem one in which I am deeply 
interested ? 

(2) Is the problem in line with the stated objec- 
tives of the field of science education? 

(3) Will the problem when completed make a 
significant contribution to the field of sci- 
ence education? 

(4) Have any other studies been made of this 

problem ? 

Does the problem lend itself to a method of 

study for which the means are available? 

(6) Can the problem be solved within a reason- 
able period of time? 

(7) Are data available on this problem? 


(5 


In seeking a problem for investigation, 
the research worker should make use of 
every possible source of information and 
every opportunity for consultation with 
experts that may be available. Such wide 
reading and expert guidance will serve 
to focus attention on the general area and 
to reveal problems which are both fruitful 
and significant. Familiarity with Curtis’ 
three volumes on research in science edu- 
cation and the available educational indices 
will be helpful in orienting the worker and 
will serve to point out the studies which 
have been made in the selected area. 

Another likely aid ir selecting a problem 
is to secure and read thesis documents 
produced from studies of related problems 
in the same area. In the process of study- 
ing a given problem in any area other 
significant and related problems frequently 
emerge. These are sometimes mentioned 
in the thesis document as desirable for 
further investigation. 

Recent research literature, both in the 
field of general education and in the field 
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of science education, may be helpful in 
locating the specific problems for study. 
Among such sources might be mentioned 
the Journal of Educational Research and 
the recent volumes of Science Education. 

Some potential research workers have 
found a card file of possible problems for 
study to be helpful. As reading progresses 
and as conferences are held, these prob- 
lems are noted, together with any com- 
ments. Later the cards may be studied, 
classified, and the less promising titles 
eliminated. 

Research consultants generally agree 
that in most cases the responsibility for 
selecting the problem for research should 
In fact, 
many consultants regard the ability to select 
and define an acceptable problem as sug- 


rest with the graduate student. 


gestive of competence in research. In 
some instances the research student may 
find it beyond the scope of his experience 
to make a final choice of one problem 
among several, even after some analysis 
and checking against criteria. In such in- 
stances almost any research consultant will 
be able to help the worker weigh the factors 
involved in the problems proposed and 
reach a decision. 

In connection with the selection of a 
problem the research 
should also consult the Appendix of Good, 
Barr and Scates, The Methodology of Ed- 


specific worker 


ucational Research where needed research 
in education is discussed at considerable 
length and suggestions given on problems 
for study. 


The Definition and Analysis of the Problem 

Before launching the study of any prob- 
lem, it is essential that the research worker 
have a comprehensive and yet detailed view 
of the problem. This may be accomplished 
to best advantage through the preparation 
of a prospectus or outline. Many institu- 
tions require the filing of such a document 
before granting permission to proceed with 
research. If the outline is prepared with 
care it can save the worker much time later 
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on and can become one of the most fruit- 
ful periods devoted to the study. The out- 
line document might contain the following 
sections : 


(1) General Statement 
This can take the form of setting forth the 
specific purposes of study. 
Specific Problems 
Under this heading can be listed, usually 
in question form, the specific problems which 
must be answered through the research. It 
will not be a listing of procedures but rather 
a series of succinctly stated sub-problems 
which the investigator will seek to answer 
through his research. 
Definition of Terms 
If technical terms are used either in the 
general statement, or in the definition of sub- 
problems the worker will find it necessary 
to make careful interpretations of the exact 
meaning to be attached to these terms. 
Delimitation of the Problem 
The research worker must constantly have 
in mind the limitations of the study which 
is being made and particularly the limits 
within which the findings of the study may 
be applied. These limitations of the problem 
must be carefully considered and stated to 
be a constant guide thoughout the study. 
(5) Basic Assumptions 
Every research study must rest firmly on 
certain fundamental things that the research 
worker takes for granted as true. These 
must be located and stated in the prospectus 
as an essential part of the complete state- 
ment and analysis of the problem. 
(6) Proposed Hypotheses 
The analysis and statement of the sub-prob- 
lems of the study should give certain well 
defined leads to the solution of the main 
problem. The research worker must single 
out and set forth these potentially fruitful 
paths for study which may direct the attack. 
(7) Related Literature 
Under this heading the investigator will pre- 
sent in broad outline the historical back- 
ground of the specific problem at hand. He 
should present a brief review of basic prin- 
ciples (economic, sociological, psychological, 
etc.) which underlie his thesis. Here also 
will be treated any opinions of authorities, 
theories which have been advanced, and the 
findings of specific research which have an 
immediate bearing on the problem at hand. 
This should be an objective appraisal and 
evaluation of the factors and a clear cut rela- 
tion to the facets of the problem where they 
apply. 


(2 


(3 


(4 


Procedures for Collecting Data 


As the total problem comes into focus 
and as the assumptions and hypotheses 
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are stated, certain techniques for collect- 
ing data should emerge. These should be 
set forth after carefully checking them for 
appropriateness and adequacy for the prob- 
lem under study. 


Procedures for Treating Data 


Another paper in the symposium is de- 
voted to this topic so little need be said 
here with regard to it. Suffice it to say 
that in many cases otherwise acceptable 
outlines often fall short because the re- 
search worker has failed to give careful 
thought and planning to the selection of 
the appropriate procedures for treating the 
data. 


Bibliography 

This is an essential part of the analysis. 
It enables the worker to put down the 
principal sources which have served in the 
selection and definition of the problem. In 
the outline this section will of necessity be 
tentative and preliminary and will be re- 
garded only as the nucleus of a final 
bibliography. 


The Study of Related Literature 

In the previous section the matter of 
related research has been mentioned as an 
essential part in the definition and com- 
plete analysis of a problem for study. Here 
summary consideration will be given to 
some of the basic difficulties that may be 
encountered by the research worker per- 
taining to the doing of an adequate job of 
surveying the related research. 

In doing the necessary amount of read- 
ing that is preliminary to the initiation of 
research, the investigator will probably en- 
counter studies which have been made and 
which are specifically related to the general 
area of interest in which he will work. As 
such studies are encountered, it is a wise 
plan to make note of them in a suitable 
place so that later on they may be studied 
as a part of the related research on the 
problem at hand. 








402 SCIENCE EDUCATION 


It seems reasonable to believe that a re- 
search worker might wish to make at 
least two surveys of studies related to his 
investigation, first a preliminary survey and 
secondly, a survey which would serve as 
a basis for critically evaluating the related 
research preliminary to writing such a 
chapter in the thesis document. 

The purpose of the preliminary survey, 
which should be none the less searching, 
might be to: (1) note any evidence al- 
ready obtained bearing on the problem; 
(2) to provide a basis for the formulation 
of theories, assumptions, or hypotheses 
which might prove useful in the analysis 
of the problem at hand; (3) to locate com- 
parative data; and (4) to suggest possible 
methods of attack on the problem. 

The purpose of the second survey of 
research would possibly be to contribute 
to the general scholarship of the thesis 
document. This second survey would of 
necessity be a procedure of selecting and 
refining the preliminary survey to produce 
a section in the thesis document which 
would critically evaluate the related re- 
search in relationship with the immediate 
problem of the investigator. 

It is quite beyond the scope of this 
paper to list the many available sources 
of related literature which should be me- 
ticulously searched by the investigator. 
These sources will be available in libraries 


and no doubt in the files of advisors. 


The Formulation of Hypotheses 


The place of the hypothesis in any re- 
search must be fully recognized by the 
investigator. One of the earmarks of the 
competent research worker is the ability to 
formulate promising hypotheses and then 
to show resourcefulness in proposing and 
planning controlled experiments to test 
these hypotheses. Too often the research 
student feels that once he has located a 
problem, properly defined, delimited, and 
analyzed it, the adviser should by some 
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magical formula produce the necessary sug- 
gestions of procedure to lead directly to 
the solution of the problem and the con- 
summation of the research. 

Nothing could be farther from the truth. 
It is in the long and arduous task which 
lies between the problem definition and 
the findings, usually the step of hypothesis 
and test, where the research worker proves 
his strength or weakness. The wise ad- 
viser will depend almost entirely upon the 
investigator for the proposing of hypotheses 
and planning the techniques to evaluate 
them. 

Once the investigator has proposed a 
group of promising hypotheses the state- 
ment of each one should be so succinctly 
made as to indicate the procedures and 
techniques which may be used for testing. 
It is in the pursuit of these techniques for 
testing and evaluating the hypotheses that 
the meat of any research is found. 

Perhaps a word of caution should be 
made at this point. Some research work- 
ers have failed at the outset to note the 
essential difference in function between 
the hypothesis and the assumption in re- 
search, and thus have tended to cloud their 
thinking and to lose valuable time in the 
conduct of the study. 

The assumption is an opinion, the truth 
of which is taken for granted. On the 
other hand, the hypothesis is a preliminary 
guess at the truth. It is an idea or a sug- 
gestion, the truth of which is to be tested. 
In theory the difference between the two 
is quite clear, but in practical use they 
may at times be quite indistinguishable. 
It might, for example, be quite difficult at 
times to say whether a particular opinion 
was hypothesis or assumption. In fact, 
a view held at one time as hypothesis 
might conceivably change to the role of 
assumption upon pursuit of investigation. 
The defining characteristic which identifies 
hypotheses as distinct from assumption is 
the intent and process of subjecting the 
former to test. 
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Familiarity with Accepted Research Tech- 
niques 

To remind a group of potential research 
workers in the area of science education 
that there is a wide variety of research 
methods may seem somewhat unnecessary. 
However, the fact remains that a person 
planning research in any area should be 
conversant with the techniques of a variety 
of methods and thoroughly familiar with 
the limited number which he has selected 
as applicable to the solution of his prob- 
lem or to parts of his problem. 

This would seem to require that all in- 
vestigators should plan early in their work 
to make a survey of various techniques 
which have been used in the solution of 
educational problems, and from these to 
select, either for direct use, or for modifica- 
tion, the one or several, which may have 
application to the problem at hand. These 
may then be adapted and perhaps tried out 
in a preliminary study to test their usability 
for the major problem. 

It is beyond the scope of this paper to 
discuss any of the many accepted research 
techniques or even in fact, to make a list- 
ing of them. The research worker will be 
able to find full and clear discussions of 
these in the literature. Suffice it here to 
mention a few of the better known listings 
such as those of Johnson, Almark, Kelly, 
McCall, Ruch, Whitney, and Monroe and 
Englehart. There are others who have 
written on this subject but the above list- 
ing will give the investigator a start in his 
search for a suitable method. 

Mention has been made of a preliminary 
study to see that the method or methods 
selected are precisely suited to the prob- 
lem under investigation. This seems to be 
a significant step in the research, for it 
is possible that a given technique may, at 
first glance, be acceptable but when ap- 
plied rigorously to the problem may prove 
to have short-comings which were not ap- 
parent at the outset. 

Familiarity with research techniques as 
they apply to an immediate problem is 
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important for any investigator. However, 
there is a larger aspect which should be 
noted. There are many unsolved prob- 
lems in the area of science education. 
There is perhaps an equal number of prob- 
lems for which we have partial data but 
insufficient to regard the problems as 
solved. There is still another group of 
problems which have barely been tapped 
and where the data are only fragmentary. 

Investigation in pure science has found 
in recent years that patterned research on 
broad problems has been increasingly im- 
portant. In some areas teams of research 
workers have attacked various facets of 
these broad problems and have produced 
data which have enabled the solution of 
some of these. 

Some of the most significant studies in 
the area of science education have been 
of this character and have produced re 
sults that have been far-reaching in the 
field. Among these might be mentioned 
the studies bearing on the basic concepts 
of science, those directed toward the vo 
cabulary of science, those which served to 
identify the basic principles of the various 
science courses, and those directed at cer 
tain aspects of problem solving. 

The research worker should study the 
array of problems in the area and make 
some attempt to pattern his problem into 
a channel which will be fruitful in solving 
some of the broad issues rather than 
selecting an isolated problem. 


Analysis and Interpretation 

Perhaps the most important aspect of 
any research study is the analysis and 
interpretation of the data obtained. This 
phase of the topic of the symposium is 
mentioned here only to make clear the 
place it occupies in the design and pattern 
of a specific study. It is only necessary 
here to call attention to a few salient 
items pertaining to analysis and interpre- 
tation. It should be kept clearly in mind 
by a research worker that analysis and 
interpretation are devices which must be 
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used throughout the pursuit of a problem. 
Assumptions and hypotheses can be formu- 
lated only after the selected problem has 
been analyzed and certain interpretations 
placed upon the analysis. Indeed, it is 
perhaps the case that the preliminary 
analyses and interpretations are equally as 
important as those which will later be ap- 
plied to the collected data. 

The preliminary analysis of a problem 
might be directed toward the following 
things. 

(1) The analysis of the problem to discern what 
is essential to its solution. 

(2) Analysis to ascertain whether or not the 
factors selected for study adequately answer 
the problem. 

(3) Analysis of the potential sources of data to 
see that the methods proposed are suitable 
to reveal the differences proposed for study. 


The Findings and Conclusions 


It is again beyond the scope of this 
paper to engage in a lengthy discussion of 
the treatment of the findings and conclu- 
sions of a research study. It is, however, 
necessary to note that in the total pattern 
of any study, the findings and conclusions 
represent the keystone of the structure. The 
study may stand or fall on the skill used 
by the investigator in stating the findings 
revealed by the evidence and the conclu- 
sions which these findings will support. 
Perhaps no place in the conduct of a study 
is the investigator called upon to use all 
of his powers of critical evaluation more 
than in the design of the findings and 


conclusions. 
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These must of necessity be consistent 
with, and related to, the hypotheses which 
were set for testing. They must be in agree- 
ment with fact and must not conflict with 
natural laws which have been established. 
The findings and conclusions should be 
stated in the simplest manner consistent 
with clarity. In every way they should 
give the mark of scholarly production to 
the product. 

In conclusion, a few practical considera- 
tions may be in order to help the potential 
researcher. These are self-evident but if 
practiced may save much valuable time in 
the total conduct of a study. 


(1) Get an early start on background reading 
and in preparing an annotated card file of 
the readings. If this is postponed until the 
study is underway, it may consume time 
which otherwise might be devoted to the re- 
search. 

Begin early on the preparation of preliminary 
drafts of certain chapters for the final docu- 
ment. Among these might be: 

(a) The nature and place of the study 

(b) The limitations and assumptions 

(c) The background of the study 

(d) The review of related research. 

Enlist the help of some of the research fra- 
ternity in critically reading and evaluating 
your preliminary writings. 


) 


(3 


In this brief summary it has been our 
purpose to propose some factors which 
seem important for getting design and pat- 
tern into a work of research in science 
education. In no way are these proposals 
profound or original. They are offered 
with the hope that in some small way 
certain of them may be helpful to those 
who are planning research in this area. 


THE SOUTHEASTERN WORK CONFERENCE ON BIOLOGY 
TEACHING 


Gainsville, Florida, August 28 through September 6, 1954 


HE Southeastern Work Conference on 
Biology Teaching was sponsored by the 
National Association of Biology Teachers 
in cooperation with the American Insti- 


tute of Biological Sciences. It was made 


possible by a $15,000 grant from the 
National Science Foundation and was co- 
directed by Dr. Richard L. Weaver, As- 
sociate Professor of Conservation, Univer- 
sity of Michigan, and Dr. Samuel Meyer, 
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Head of the Botany Department, Florida 
State University. Other staff members 
were Dr. Ned Bingham, Professor of 
Science Education, University of Florida, 
Dr. George Jeffers, Professor of Biology, 
Longwood College and Dr. W. Hugh 
Stickler, Director of Educational Research 
and Service, Florida State University. 
Dr. Harvey Stork, Head of the 
Department, Carleton College was chair- 


sotany 


man of the Steering Committee. 

Attending and taking active part in the 
conference were nearly 100 men and wo- 
men interested in various phases of biology 
teaching. The group included college pro- 
fessors of botany, zoology, biology and 
science education; high school teachers 
of biology; and supervisory and adminis- 
tration personnel including deans and state 
superintendents of education. Seventeen 
states, the District of Columbia and the 
Canal Zone were represented. Delegates 
from the American Association for the 
Advancement of Science, the National Re- 
search Council and the National Science 
Foundation took part. 

Using group discussion methods, biology 
teaching in high schools and colleges was 
considered from many viewpoints includ- 
ing those of the research biologist, the 
college teacher, the methods teacher, the 
secondary school teacher and administra- 
tive officers at all levels. Basic problems 
of all groups were presented and consid- 
ered by the entire conference. This con- 
ference is the first to bring together a 
large number of people from all levels of 
teaching and administration for simulta- 
neous consideration of problems in the 
teaching of biology. The total biology 
training program from the introductory 
high school biology course through ad- 
vanced professional training of biology 
teachers and researchers was brought into 
sharp focus. 

Many of the problems discussed by per- 
sons attending the conference were related 
to the acute shortage of qualified high 


school biology teachers. The United 
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State Office of Education has recently 
issued the statement that less than 60% 
of the high school biology teachers have 
the equivalent of a college major in that 
field. As high school enrollments increase, 
this shortage is becoming more acute. At 
the same time, an increasing number of 
high schools are requiring all students to 
have courses in biology and a decreasing 
number of college graduates are choosing 
high school biology teaching as a profession. 

The Conference approached this prob- 
lem from two standpoints: to improve the 
quality of training for the high school 
biology teacher and to make his job more 
attractive after he has entered the field. 

To improve training, the Conference 
recommended that the prospective high 
school biology teacher have a college major 
in biology which will include one year of 
General Biology or courses in General 
3otany and General Zoology. At least 
one-third of this training should be in 
plant science. The Conference recognized 
the need for field studies in the teacher’s 
advanced training. To provide a broad 
training that will make modern biology 
meaningful and, at the same time, qualify 
the teacher to instruct in related scientific 
fields, it was recommended that he have 
a year each of chemistry and physics, with 
laboratory work, a year of mathematics, 
and some training in earth science. It 
was further recommended that he take 
the necessary education courses to fulfill 
his state’s certification requirements. <A 
course in the methods of teaching high 
school biology was considered essential 
It was agreed that the high school biology 
teacher should have the same broad train- 
ing in the humanities, social studies and 
communication skills as teachers in other 
areas. The Conference regarded these 
recommendations as the minimum training 
needed by the high school biology teacher 
to prepare him for his work. 

The Conference recognized the need for 


helpful consultant services to be provided 








406 ScIENCE EpUCATION 


It was felt that 
the needed advice was too often lost in 


the high school teacher. 
other assignments. For that reason, the 
Conference recommended that the various 
states take the necessary steps to concen- 
trate their consultant services in the hands 
of a single individual who would have no 
other major responsibilities. 

In order to meet the demands for in- 
creased numbers of high school biology 
teachers, the Conference recommended that 
his position be made more attractive by the 
establishment of salary and pension sched- 
ules more nearly comparable to those of 


other professior \! groups in industry and 
government which require comparable 
training, by encouraging promising high 
school students to choose biology teaching 
as a profession and by issuing temporary 
certificates to persons who do not meet 
the minimum requirements provided they 
continue their professional training toward 
meeting such requirements. 

The Conference recognized that the high 
school student is to be trained. to take his 
part in community life and that his work 
in biology should make a definite contribu- 
tion to that goal. 


INHERITANCE AS A FACTOR INFLUENCING ACHIEVEMENT 
IN SCIENCE AND OTHER ACADEMIC AREAS * 


KENNETH E 


School of Education, University 


. ANDERSON 


of Kansas, Lawrence, Kansas 


AND 


HERBERT A. SMITH 


Bureau of Educational Research and Service 
School of Education, University of Kansas, Lawrence, Kansas 


INTRODUCTION 


ETERMINING the relative influence of 

hereditary and environmental factors 
in affecting the development of an organ- 
ism has been a perennial problem. Biolo- 
gists have concerned themselves. with 
aspects of this problem in a multitude of 
investigations. In recent decades, inves- 
tigations of human variability have led to 
attempts to determine the relative contribu- 
tion of nurture as compared to in-born 
factors. Twin and sibling studies have 
been prominent among the investigations 
related to this area. In a previous article, 
one of the co-authors of this report has 
pointed out that studies of twins, particu- 
larly, have usually concerned themselves 
with physical resemblances or mental char- 
1 


acteristics.‘ Studies investigating the re- 


* Made possible by the University of Kansas: 
General Research Project 165. 

1 Kenneth E. Anderson, “Achievement of 
Twins in Science.” Journal of Experimental 
Education, 19:261-266, March, 1951. 


lationship of the achievement and perform- 
ance of twins would supplement information 
already available and perhaps aid in reach- 
ing a better understanding of the relative 
contributions of environment and heredity. 


THE PROBLEM 


The study herein reported does not 
differ materially in method or procedure 
from the one previously cited.2_ The find- 
ings are also consistent with the earlier 
investigation. However, the scope of the 
present study is somewhat broader. It was 
possible to design an experiment so that 
the achievement of twins could be com- 
pared separately with matched pairs of 
non-related students, cousins, and siblings. 
The problem investigated might be specifi- 
cally stated as follows: How does the 
achievement of twins compare with the 
achievement of siblings, cousins, and 
matched non-related pairs of individuals. 


2 Ihid. 
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Data treated in the study come from two 
different 
separately. 


sources and will be discussed 


STUDY | 


In a state-wide study of graduating 
seniors it was possible to identify seven 
sets of twins.* Because of the doubtful 
validity of a classification of twins into 
fraternal and identical categories on the 
basis of the information available, no such 
attempt was made. Each member of the 
twin pair was matched as closely as possi- 
ble on the basis of intelligence test results 
with another member of the same class. 
Thus, it was possible to check the per- 
formance of each twin pair against the 
performance of another pair of classmates 
who had been separately matched to each 
Test data were available 
for students on the Terman McNemar 
Test of Mental Ability,* and on all four 
High School 


Scores were also avail- 


individual twin. 


sub-tests of the Essential 
Content Battery.® 
able for students on a test entitled, Nelson 
Industrial Arts 


Background, which has not been stand- 


Inventory of General 


ardized. This last test was developed as 


a part of a doctoral dissertation by Howard 
F. Nelson at the University of Kansas.® 

Since the analysis of variance technique 
was to be employed in analyzing the data, 
the L-test was employed to test the as- 
variances. 


sumption of homogeneity of 


All data reported in the study have been 


tested for this assumption which was found 
> Kenneth E. Anderson, “Factors Associated 
With Achievement of High School Graduates in 
the Basic Areas of Knowledge.’ University of 
Kansas: General Research Project 58. 
4Terman-McNemar Test of Mental Ability, 
Form C. Published by the World Book Com- 
pany, Yonkers-on-Hudson, New York, 1941. 

» Essential High School Content Battery, Form 
1m. Published by the World Book Company, 
Yonkers-on-Hudson, New York, 1951. 

6 Howard F. Nelson, “The Relationship Be- 
tween a Measure of General Industrial Arts In- 
formation and Selected Factors Resident in the 
Teacher, in the Pupil, and in the School.” Uni- 
versity of Kansas Bulletin of Education 8 (Feb- 
ruary 1954) 52-57. 
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to be warranted in all instances. Appli- 
cation of analysis of variance to data of 
the type presented here permits a test of 
the null hypothesis and the obtaining of 
an intraclass correlation." 

Table 1 shows the results obtained 
TABLE 1 


Data COMPUTED ON 
MatcHep Non-RELATED Pairs 


SUMMARY OF STATISTICAI 


TWINS ANI 


Intraclass 


F Correlations 
Matched Matched 
Non Non 
Related Related 
Tests Twins Pairs Twins Pairs 
Essential High 
School Content 
Battery 
Mathematics .56 90 28 05 
Science 4.49* 1.02 64 01 
Social Studies 5.09% 1.97 67* 33 
English 2.16 1.81 37 29 
Nelson Inventory 
of General Indus- 
trial Arts 
Background 1.04 1.18 12 08 


Significant at 5 per cent level 


from the analysis of the various test re¢ 


results. It will be noted that dependence 


between members of the twin pairs was 


demonstrated to exist at the 5 per cent 


level in the two sub-tests, science and 


social studies. No such dependence was 


identified for any test or sub-test for th 


matched non-related pairs. The fact that 


both twins and non-related pairs had nega 


tive intraclass correlations in the math 


matics test is an ambiguous finding. Al 


though the correlations were small and 


not significant, this still appears as a 


somewhat puzzling result. A tentative ex 


planation is that the tests were adminis 


tered to all seniors without regard to 


their backgrounds. No doubt many of 
them had experienced little work in 
mathematics since the ninth grade, and 


possibly none there. Thus, the validity 


of the sub-test might well be questioned 

‘Palmer O. Johnson, Statistical Methods in 
Research. New York: Prentice-Hall, Inc., 1949 
pp. 226-231. 
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for this particular group of students. Re- 
sults on the English test are inconclusive. 
It is probably true that one should not 
have anticipated significant dependence for 
either twins or matched pairs on the Nel- 
son Inventory of General Industrial Arts 
Background. Information related to tools, 
materials, and procedures employed in in- 
dustrial arts is no doubt much more closely 
associated with sex differences than with 
Thus, 
Study I was not especially fruitful, but 
the results tend to corroborate the earlier 


membership within a specified pair. 


study by Anderson.* In no case were the 


findings negative. The several statistical 


tests employed were either inconclusive or 
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were employed in Study I. The use of 
the L-test confirmed the assumption of ho- 
mogeneity of variances. The analysis of 
variance technique was then applied to the 
intelligence test scores and the biology 
test scores. Table 2 presents the results 
of the analysis and gives the L values, F 
ratios and the intraclass correlations. 
The 


consistency. 


obtained results show a marked 


The intraclass correlations 
and the variance ratios are higher for 
twins on both tests than for siblings. Sib- 
lings are, in turn, higher than cousins. 
The values for twins and siblings are sta- 
The 


relation in biology for twins, though higher 


tistically significant. intraclass cor- 


TABLE 2 


SUMMARY OF 


Pair 
Categories Pairs L F 
Twins 9 . 363 8.75** 
Siblings 21 i7 3.84** 
Cousins i) .268 2.14 


** Significant at 1 per cent level. 


* Significant at 5 per cent level. 
r’ Intraclass correlation 


demonstrated the dependence on member- 
With so small a 
sample, a substantial percentage of incon- 


ship in the twin pair. 
clusive findings is typical. 


STUDY II 

From another study,® data were availa- 
ble on nine pairs of twins, twenty-one 
pairs of siblings, and nine pairs of cousins. 
Data included scores on the Terman Mc- 
Nemar Test of Mental Ability, and the 
Nelson Biology Test.’® 

A statistical analysis was -made of the 
data using exactly the same procedures as 

8 Kenneth E. Anderson, op. cit. 

® Kenneth E. Anderson, Fred S. Montgomery, 
Herbert A. Smith, and Dorothy Smith Anderson, 
“Toward a More Effective Use of Sound Motion 
Pictures in High School Biology.” University 
of Kansas: General Research Project 109. 

10 Nelson Biology Test, Form Bm. Published 


by the World Book Company, Yonkers-on-Hud- 
son, New York, 1951. 


Intelligence Test Scores 


SratisticAL DATA COMPUTED ON TwINs, SIBLINGS, AND CousINs 


Bic logy Sc res 


af L F - 
79** .404 4.35* .63* 
Jor .423 3.82** _5Q** 
36 454 1.47 19 


than that obtained for siblings, is signifi- 
cant at the 5 per cent level whereas the 
corresponding value for siblings is signifi- 
cant at the 1 per cent level. This apparent 
ambiguity results from the smaller number 
of degrees of freedom for the F computed 
for the twin-pairs. 
SUMMARY OF STATISTICAL RESULTS 
An examination of Tables 1 and 2 per- 
mit the following interpretations : 
science and social 
the Essential High 
School Content Battery were not independ- 
The 
sections of the test on mathematics and on 


1. Performances on 
studies sub-tests of 


ent of membership in the twin pair. 


English failed to yield significant results. 


In the case of the non-related matched 


pairs no significant relationship was found 


in any instance. 
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2. Twins showed higher intraclass cor- 
relations on intelligence test scores and 
biology achievement test scores than either 
siblings or cousins. Siblings showed 
lower, but still significant intraclass cor- 
relations in both intelligence test scores and 
biology achievement test scores. No sig- 
nificant relationships were found in the 
performance of cousins. 

In considering the conclusions formu- 
lated below, the limited data available for 
this study should be kept in mind, and in 
addition, that the conclusions can be justi- 
fied only to the extent that the tests em- 
ployed are valid measures of the relation- 
ships in performance and achievement of 
paired individuals. It is assumed that the 
important aspects of environment from the 


achievement point of view are represented 


ALDEN H. 


Alden H. Struble, a member of the Na- 
tional Association for Research in Science 
Teaching, died of a heart attack on Septem- 
ber 30. Mr. Struble had been a teacher 
of chemistry and radio at Western High 
School in Washington, D. C. since 1933. 
Previously he had taught chemistry, physics 
and mathematics at Nashville, Michigan 
1927-1930, and the same subjects at Hol- 
ton, Michigan, 1930. 

Mr. Struble was born in St. Thomas, 
Ontario, Canada, August 25, 1905. He 
received an A. B. from Michigan State 
Teachers College at Ypsilanti in 1930 and 
an M. S. degree from the University of 


Michigan in 1932. He was a member of 
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by the school and that variations which 
occur in the school experiences are ran- 
domly distributed among all participants. 
It is probable that greater non-school varia- 
tions occur in non-twin pairs, and to the 
extent that these differences influence aca- 
demic achievement, they are a partial ex- 
planation of the observed differences. 
The results of these investigations con- 
firm a priori predictions which might have 
been made, that is, a decline in common 
genetic factors is accompanied by a de- 
cline in the relationship of the performance 
of associated pairs. Thus, even though 
current thinking emphasizes cultural and 
other environmental factors as determi- 
nants of development, heredity is still a 
major factor of influence on the achieve- 
ment of students in subject matter learning. 


STRUBLE 


the NEA, NSTA, and NARST. He held 
a General Electric Science Fellowship in 
1949 and a Westinghouse Science Fellow- 
ship in 1951. 

He was well-known to many chemistry 
and science teachers through his co-author- 
(with Dr. 


Austin Peay Teachers College, Clarksville, 


ship George M. Rawlins of 
Tennessee) of Chemistry in Action and 
Chemistry in Action in the Laboratory, 
published by D. C. 


include his 


Heath Company. 


Survivors wife Vivian, 
daughters Jean Marie Corwin, of Long 
Beach, California and Mary Jo, and a son 


Robert Raymond. 
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Changes in Position by NARST Members. 


Mr. Glenn O. Blough resigned his position, 
effective August 31, as Specialist in Elementary 
Science in the U. S. Office of Education in 
Washington, D. C. to accept a position in the 
School of Education, University of Maryland, 
College Park, Maryland. 

Dr. Stanley H. Brown is Visiting Professor, 
under a Fulbright grant, with the U. S. Edu- 
cational Foundation in India. Dr. Brown is 
presently located in New Delhi, India. He is 
on leave from the School of Education, Univer- 
sity of Colorado, Boulder, Colorado. 

Professor Gerald S. Graig is on leave of 
absence from Teachers College, Columbia Uni- 
versity for the year 1954-55. 

Professor Ira C. Davis is on a year’s leave 
of absence from the School of Education, Uni- 
versity of Wisconsin, Madison, Wisconsin. 

Dr. Adrian N. Gentry is now Curriculum Co- 
ordinator in the Office of the County Superin- 
tendent of Schools, San Diego, California. His 
address is: 209 Civic Center, San Diego, Cali- 
fornia. Dr. Gentry formerly taught at San 
Francisco State College, San Francisco, California. 

Professor Earl R. Glenn has returned to his 
home in Vevay, Indiana, after a two-year Ful- 
bright fellowship in the Philippines. Presently 
Professor Glenn is enjoying the warmer climate 
of New Orleans and Florida where he plans 
to spend the winter. 

Dr. Willard J. Jacobson is on leave from 
Teachers College, Columbia University. Dr. 
Jacobson in one of four Teachers College pro- 
fessors serving on a two-year project sponsored 
by the Foreign Operations Administration as 
a technical assistance service in cooperation with 
the Afghanistan Ministry of Education and 
Teachers College. Dr. Jacobson left in June 
for Afghanistan. 

Dr. Haym Kruglak is now teaching physical 
survey Western Michigan 
College of Education, Kalamazoo, Michigan. He 
was formerly associated with the Physics De- 
partment of the University of Minnesota, Min- 
neapolis, Minensota. 


science courses at 
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Dr. Vernon C. Lingren has returned to his 
position in the School of Education, University 
of Pittsburgh, Pittsburgh, Pennsylvania after a 
two year’s leave of absence. He served two 
years with the American Government in Tripoli, 
Libya. 

Dr. Charlotte V. Meeting is now Assistant 
Editor with the American Association for the 
Advancement of Science, Washington, D. C. 
She was formerly Science and Mathematics 
Editor with the McGraw-Hill Book Company 
in New York City. 

Dr. Vaden W. Miles is Visiting Professor in 
General Education in the Physics Department, 
Harvard University, Cambridge, Massachusetts. 
He is on a year’s leave of absence from Wayne 
University, Detroit, Michigan. 

Dr. John V. Navarra is now teaching in the 
Appalachian State Teachers College, 
North Carolina. 

Mr. Jerry J. 
State Teachers College, Muncie, Indiana. 


Boone, 
Nisbet is now teaching at Ball 


Dr. James S. Perlman is now teaching at San 
Francisco State College, San Francisco, Cali- 
fornia. He recently taught at the Moorhead 
Moorhead, Minnesota. 

Professor S. Ralph Powers, under a Fulbright 
award, is spending the year 1954-55 at Abbrassia 
Men’s College in Cairo, Egypt, lecturing on the 
teaching of science. 


State Teachers College, 


This award was made by 
the United States Educational 
Egypt. 

Dr. Clarence M. Pruitt is Professor of Chem- 
istry and Acting Head of the Chemistry De- 
partment, University of Tampa, Tampa, Florida. 

Dr. Oren R. Rankin is now Chairman of the 
Division of Education at the Arkansas Poly- 
College, Arkansas. Dr 


Physical 


Foundation for 


technic Russelville, 


Rankin formerly taught Science 
Courses in the College of Liberal Arts and 
Sciences at the University of Illinois, Urbana, 
Illinois. 

Dr. Ralph W. research at 
Menlo Park, California, under a grant from th 
Ford Foundation. 


Tyler is doing 
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Lypa, Mary Louise AND Brown, STAN Ley B. 
Research Studies in Education. Boulder, Colo- 
rado: Mary Louise Lyda or Stanley B. Brown, 
1954. Unpaged. 


This is a loose leaf file by subject index of 
doctoral dissertations, reports, and field studies 
for 1941-1951. Beta Delta chapter of Phi 
Delta Kappa at the University of Colorado 
financed this first compilation. Xerox Process 
was used in the production of this compilation. 
Images were typed and reduced 40 per cent 
on the No. 4 Xerox camera and plates run on 
Model 1250 Multilith offset press. 

The studies are subdivided into 46 subject- 


matter headings. 
cally by authors. 
under the 


Studies are listed alphabeti 
There are 273 authors listed 

Mathematics and Science 
The entire compilation must consist of some 
thousands of studies. Title of the study, institu- 
tion, and date are given. : 

This compilation should be a most valuable 
asset to all research workers in education, teach- 


heading 


ers in education courses, curriculum 
administrators, 


workers, 
textbook writers, and others. 
The compilation must have involved much time 
and effort on the part of the compilers. They 
are surely due a vote of sincere appreciation for 
a task well-done. 
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Martin, W. Encar. Basic Body Measurements 
of School Age Children. Washington, D. C.: 
School Housing Section, Office of Education, 
1953. 74 P. 


This handbook has been prepared as a refer- 
ence for use by school officials and others who 
need information on the basic body measurements 
of school-age children. It contains information 
on tl. means, variability, and range of 53 differ- 
ent body measurements for boys and girls, for 
each age from 4 to 17 years. The measurements 
include: heights of different parts of the body 
from the floor, in standing and sitting posi- 
tions; lengths of different segments of the trunk ; 
lengths of the limbs and their component parts; 
depths, breadths, and diameters of different parts 
of the body as well as their arcs, girths, and 
circumferences. 


Symposium. Training the Conservation Worker. 
Ann Arbor, Michigan: Richard L. Weaver, 
Conservation Department, School of Natural 
Resources, University of Michigan, 1954. 7 


P. $0.10. 


This seven-page leaflet is a conservation proj- 
ect of the National Association of Biology 
Teachers. Teachers of elementary science and 
secondary science will find the leaflet interest- 
ing and useful. Articles and contributors are: 
Resource Management Emphasis in Training 
Technical Foresters by O. F. Hall; Training in 
Wildlife Management by Robert A. McCabe; 
Preparation for Fishery Research and Manage- 
ment by Karl F. Lagler; Necessity for Back- 
ground Information in the Training of the Con- 
servation Worker by William H. Marshall; and 
Preparing Teachers of Conservaiion by Richard 
L. Weaver. 


Hurp, Paut DeH. Science Facilities for the 
Modern High School. Stanford, California: 
Stanford University Press, 1954. 52 P. 

Laboratory facilities would seem to be an 

absolute necessity in any adequate science pro- 

gram, regardless of the level. In many in- 
stances the absence of laboratory facilities would 
be unthinkable—e.g. in beginning college chem- 
istry, qualitative and quantitative analysis, be- 
ginning botany, beginning physics, and so on. 
This should be true of secondary schools as 
well but there are probably many courses offered 
in high schools across the country in biology, 
physics, general science, and chemistry in which 
laboratory facilities are very meager or actu- 
ally non-existent. Science courses in such 
schools must be woefully inadequate—unfair to 
the pupils, to the teacher, and even to the school 
and the community itself. Well-equipped labo- 
ratory facilities—for pupil laboratory work, : as 
well as teacher demonstrations are important 
at all school levels. Dr. Hurd in this book dis- 
cusses the values and trends in developing ade- 
quate laboratory facilities. The book has been 
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made as practical as possible, with drawings of 
recommended laboratory classrooms for high 
school general science, biology, chemistry, phys- 
ics, and physical science. Auxiliary and all- 
purpose laboratories are described. A chapter 
is devoted to science teaching facilities outside 
of the classroom. Suggestions are made for the 
equipment of new laboratories and the revision 
of existing equipment and facilities. 
There is a master check-list of science facilities. 

This is a most useful pamphlet for all high 
school science teachers, especially for 
teachers fortunate enough to have the possibility 
of new laboratory facilities but also to others 
having to get along more or less with present 
facilities. Dr. Hurd is professor of education 
at Stanford University. 


science 


th se 


Dickson, Marcuerite. Bennett High. (New 
York 55 Fifth Avenue): Longmans, Green and 
Company, 1953. 218 P. $2.75. 


The Elm Street gang were much perturbed 
when they learned that they would 
transfer to either Bennett High, near at hand, 
or to Montgomery High, a mile or so away. 
The Centralites from Elm Street looked upon 
the students at Bennett as being in a lower social 
and economic class. The school board granted 


have to 


the Elm Street group especial permission to go 
to Montgomery. However, Angelica Foster’s 
father having no use for social superiority and 
class society put his foot down and firmly told 
Angelica she would have to go to Bennett High 
just a block away. Angelica’s brother Don was 
delighted but Angelica became a Bennett High 
student very much against her will 
of her friends went to Montgomery. 

Gradually, almost imperceptibly Angelica be 
gins to see that social class did not mean any- 
thing at all and that Bennett High was really a 
better school than Central or Montgomery. Her 
good friend Pat even changed to Bennett be- 
fore the end of the first semester. 

This is an excellent, interestingly written, 
book for teen-agers with its emphasis on better 
intergroup and intercultural relations, presented 
in such way that this more or less moral issue 
is not too self-evident. Angelica came to realize 
that the person himself is what really counts 
not his ancestors social prestige, or wealth. 


when all 


CHIPPERFIELD, JosepH E. Beyond the Timberland 
Trail. New York (55 Fifth Avenue): Long- 
mans, Green and Company, Inc. 1953. 247 P. 
$3.00. 


This is the story of three wolves, Grey 
Shadow, Keewaydin, and Dark Starlight, in the 
Barrens of Northwest Canada. 
turn, direct descendents of Klaus, a shepherd 
dog, and a wolf. Each of the three wolves 
retained certain of their dog inheritance. This 
was quite evident, and to the benefit of man. 
The stories are interesting and give a good 
portrayal of wild life in the wilds of Canada. 
The author knows the out of doors. He is 


They were in 
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author of Storm of Dancerwood and Windruff 

of Link Tors. Boys and dog-lovers should enjoy 

this latest of his dog-stories. 

Unesco. Teaching of Natural Sciences in Sec- 
ondary Schools. New York (2960 Broad- 
way): Columbia University Press 1952. 216 
P. $1.50. 

This report distributed through Columbia 
University Press was prepared by the Interna- 
tional Bureau of Education for the XIIth In- 
ternational Conference on Public Education. It 
is based upon replies from forty-eight countries. 
They indicate in detail present tendencies in 
natural science teaching at the secondary level, and 
clearly reveal the increasing emphasis on the 


biological aspects of the subject. The ques- 
tionnaire addressed to the Ministries of Edu- 
cation covered the following major points: Place 


of Natural Science in the Curriculum, Aims of 
Natural Science Teaching, Syllabuses, Teaching 
Methods, Teaching Staff, and Miscellaneous. 
The first part of the report presents a gen- 
eral survey of all of the countries answering the 
questionnaire, followed by detailed reports on the 


individual countries. The countries are: Aus- 
tria, Belgium, Canada, Ceylon, Chile, Costa 
Rica, Denmark, Dominican Republic, Ecuador, 


Egypt, Ethiopia, Finland, France, German Fed- 
eral Republic, Greece, Guatemala, Hondurus, 
Iceland, India, Ireland, Israel, Italy, Lebanon, 
Luxemburg, Mexico, Monaco, Netherlands, New 
Zealand, Nicaragua, Norway, Pakiston, Panama, 
Persia, Philippines, Portugal, Salvador, Spain, 
Sweden, Switzerland, Thailand, Turkey, Union 
of South Africa, United Kingdom: England and 
Wales, Northern Ireland, Scotland, United States, 
Uraguay, and Venezuela. 

Undoubtedly this is the most comprehensive 
study of science teaching in foreign countries 
that is available to American readers. As such 
it is a most important study in comparative 
education. It is a most interesting report and 
deserving of wide circulation among American 
science teachers. It is an excellent reference 
and resource material for courses in science 
methods. 


LEVINSON, ABRAHAM. 
Child. 


1952. 


The Mentally Retarded 
New York: The John Day Company, 
190 P. $2.75. 


This is an unusually fine book. It is 
titled A Guide for Parents but it is equally an 
excellent guide for teachers, especially teachers 
in the elementary grades. It is an excellent 
reference book for students and teachers of 
classes in human development and mental hy- 
giene. The author is probably America’s lead- 
ing authority in the field. 

There is a foreword by Pearl S. Buck. The 
book is quite practical and most interestingly 
written. It is a book of encouragement and 
hope and should be read by all parents and 
teachers of mentally retarded children. Its value 
in giving hope to despairing, frustrated parents 


sub- 
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really cannot be measured—both as to the bene 
fits offered to the mentally retarded child but 
equally to the unfortunate parents. 

Dr. Levinson stresses the fact that not every 
case of mental retardation is hopeless. 
something can and should be done for every 
retarded child, not always with the hepe of 
effecting a cure, but with the aim of improving 
the child nutritionally and educationally. He 
seeks to light up some of the dark corners of 
the lives of parents by giving information and 
counsel that will help them bring their children 
out of the shadow, and to give them courage 
and moral strength to carry their heavy burden. 

There is one chapter specifically devoted to 
practical questions and their answers. The ap- 
pendix has a list of selected readings and a 
list of schools, state by state, for retarded 
children. 


He says 


Umstattp, J. G. 


Boston: Ginn and Company, 1953. 


Secondary School Teaching. 
488 P. $4.50. 


This is the third edition of a book first pub- 
lished in 1937. A new chapter on cooperatively 
planned learning activities has been added. Re 
cent developments have been noted and _ all 
bibliographies have been brought up to date. 

Major divisions of this college text are: Pre- 
instructional Problems, Procedures Involving the 
Unit Idea, Additional Classroom Procedures, and 
Associated Activities of the Teacher. 

The previous editions of this text have been 
quite popular and widely used. In the opnion 
of the reviewer it is one of the very best books 
in secondary education that has been written. 
It gives students a most adequate, well balanced 
point of view of the field of secondary education. 


Hatcu, RAymMonp N. Anp Dresset, PAut L. 
Guidance Services in the Secondary School. 
Dubuque, Iowa: Wm. C. Brown Company, 
1953. 179 P. $2.50. 


Practical, common-sense suggestions charac 
terize this compact book on guidance in secondary 
schools. The needs of pupils and ease of utiliza 
tion by teachers were uppermost in the minds 
of the authors as they wrote this guidance 
brochure. Philosophical and theoretical consid 
‘rations have been kept to a minimum. Specific 
and useful techniques for use with junior-senior 
high school pupils characterize the textual mate 
rial. This includes such aspects as techniques 
of appraisal; records and interpretations; infor 
mation, counseling, and placement; and follow-up 
services. Many illustrations as well as many 
well-selected books to read are included. 

Different types of tests (with sources) and 
inventory techniques are discussed. All high 
school teachers as well as guidance or counselor 
personnel and administrators will find this a 
most useful book. Since every classroom teacher 
is, in a real sense, a most important guidance 
person, science classroom teachers will appreciate 
the practical approach of the authors. 
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Both authors are from Michigan State where 
they are connected with guidance and student 
counseling services. 


Moore, Mary Furionc. The Baby Sitters 
Guide. New York (432 Fourth Avenue): 
Thomas Y. Crowell Company, 1953. 120 P. 
$2.00. 


This is a guide for all baby sitters—boy or 
girl, man or woman. Most aspects of baby 
sitting have been covered in most adequate 
way from the obtaining a job, the pre-planning, 
to the staying awake on the part of the baby- 
sitter. Attention is paid to such matters as 
inspiring confidence, how to deal with different 
behaviors, playtime, mealtime, bedtime, illness 
and accidents, characteristics of the various age 
groups, and so on. Parents, (both mother and 
father) teachers of kindergarten and primary 
grades, and all persons who work with children, 
in addition to baby-sitters, will find many practi- 
cal suggestions in this most readable book. 


~ 


‘RAWFORD, CLAupE C. (Director). Fire Pre 
vention for Secondary Schools. New York 
(Hotel Martinque, Broadway at 32nd Street) : 
International Association of Fire-Chiefs, 1952. 
63 P. $1.50. 


This pamphlet was prepared by the University 
of Southern California Curriculum Laboratory 
under the direction of Professor Crawford of 
the School of Education. Forty-seven persons 
including members from the Los Angeles and 
Santa Monica Fire Departments contributed to 
the preparation. 

The pamphlet presents materials and methods 
for fire prevention education within high schoo! 
subjects. It is really a student guide on how 
to prevent fires. Part I includes the following 
divisions: Fire Prevention is Everybody’s Busi- 
ness followed by Fire Prevention in (1) Agri- 
culture and Biology, (2) Automechanics and 
Driving, (3) Business, (4) English, (5) Fine 
Arts, (6) Health and Physical Education, (7) 
Home-making, (8) Industrial Arts and Voca- 
tional Education, (9) Physical Sciences, and 
(10) Social Studies, and Just in Case. 

Part II is a Teacher Guide that discusses 
curriculum problems in fire education, methods 
problems in fire education (motivation, direc- 
tions, activity assignments, and _ evaluation), 
bibliography, films, and community sources. 

This publication makes a most valuable con- 
tribution in an area that is very important in 
American life and economy. Written by edu- 
cators having access to authoritative assistance, 
the publication is especially of great value to 
administrators and secondary school teachers. 


Evans, Everett (Director). Conservation of 
South Dakota's Natural Resources. Pierre, 
South Dakota: State Superintendent of Public 
Instruction, 1953. 168 P. 


This book on conservation was prepared by 
the participants and staff of the Conservation 
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Curriculum Workshop at the Northern State 
Teachers College of Aberdeen, South Dakota. 
There are five units in the publication which is de 
signed for use as part of the State Course of Study 
in Science and Health for the sixth, seventh, 
and eighth grades. Six county superintendents 
and eleven elementary 
pants. Everett F. Evans served as Director and 
Editor and Milton F. Tostlebe served as Work 
shop Coordinator. 

The five units developed were: Soil, Plants, 
Water, Minerals, and Wildlife. The units were 
definitely 


teachers were partici 


worked out as resource units fot 


classroom teaching. There are suggested ac 
tivities, teaching aids, lists of textbooks, selected 
references for pupils, and selected references for 
Many photo 


graphs and illustrations are found in each unit 
Near the end of the book are lists of science 


teachers at the end of each unit 


textbooks, selected references, for teachers, maga 


zines, visual aids, and free and inexpensive 
material 

These units on conservation seem to be very 
much value te 


well done and should be of 


science, conservation, and health in 


teachers o 
the state of South Dakota Mucl 
rial would be of equal value and significance to 


f the mat 


teachers in other states 


Epiror1AL Staff of the National Researe 
Bureau. The NRB Public Speaking Manual 
Chicago (415 North Dearborn Street) The 
National Research Bureau, Inc., 1953 237 
P. $17.95. 

This is a reference manual—a “how-to” guide 


Methods, prin 
ciples, and procedures are presented in a cart 


for speaking on every occasion 


fully planned step-by-step procedure that enables 
the reader to develop himself into an effective 


public speaker. The manual emphasizes prac 
tical steps and procedures and is intended to b 
used personally and on an individual basis. The 


organized psychologically so 


I 


manual is well 
as to build up confidence and skill in the indi 
vidual that can be measured by the individual 
himself. All sorts of devices and techniques ar 
suggested among the many suggestions presented 
It is believed that practically 
developed into an effective public 


anyone can be 
speaket and 
in many instances into a notably fluent speaker 
Self-checking sheets are inserted extensively in 
the manual. The self-checking sheets should be 
exceedingly helpful The use of these 
lists in themselves will 
effective speaking. 

The various divisions of the manual are: The 
Mechanics of Making a Speech (How to Prepare 
Your Speech, How to Write Your Speech, How 
to Learn Your Speech, How to Deliver Your 
Speech), Problems You Will Face, and Your 
Reference Book (Source Material and How to 
Start Your Scrapbook). 

Innumerable practical suggestions are made, 
including examples of notable 
references. 


check 


make for much mort 


speeches and 
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Altogether this manual is probably the most 
practical self-teaching public speaking manual 
that has been assembled. It is psychologically 
organized on step-by-step learning procedures 
that will effectively promote self-learning in 
public-speaking. Should the manual be used 
in groups or classroom teaching situations it 
will be found to be equally. effective. Students 
in speech courses will find it about the finest 
public speaking reference and source book that 
exists in print. It is the sort of a reference 
that will be referred to time and again after 
the initial course is completed. This manual 
almost guarantees effective public speaking if 
one follows its suggestions in the steps and 
procedures outlined. 


Report, 1951 or THe ROCKEFELLER 
York (49 West 49th 
Rockefeller Foundation, 1952. 


ANNUAL 
FounpDATION, New 
Street): The 
557 P. 

This report covers the years 1950 and 1951. 
The Rockefeller Foundation founded in 1913, 
had a total income of $29,801,109 for the two 
years, the 1951 income being $16,972,914, the 
largest annual income ever received by the 
Foundation. The market value of the Principal 
Fund at the end of 1951 was $315,070,601. Dur- 
ing the period some 7500 applications for aid 
were received and grants and appropriations 
were made to assist some 1200 projects. These 
grants and appropriations totalled $11,247,964 
for 1950 and $21,158,880 for 1951. Large divi- 
sional headings receiving grants were Public 
Health, Medical Sciences, Natural Sciences and 
Agriculture, Social Sciences and Humanities. 
Grants were pretty well distributed all over 
the world. 

SprvAck, Morris J. Education in Space and 
Time. Albany, New York (42 North Pine 
Street): Morris J. Spivack, 1953. 


The author explains “a set of fundamental 
equations for the continual unification of knowl- 
edge, old and new, revealing or predicting the 
strengths and every situation. 
Yet the formula is so simple it can be learned 
by anyone, even a child.” The author presents 
ten equations for the structure of the universe 
and maintains there is no fourth dimension. 


weaknesses of 
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aBoT, HuGH AND KAHL, JosepH A. Human 
Relations: I Concepts in Concrete Social Sci- 
ence; Il Concrete Social Science, 
Cambridge, Massachusetts: Harvard University 
333 P.; 273 P. $4.75 and $2.25. 


Cases in 


Press, 1953. 

These two volumes are based on the author’s 
undergraduate course in Human Relations at 
Harvard College. It is the outgrowth of three 
years of experimental teaching by the case 
method at the college since 1945. The course 
is a way of teaching selected concepts from the 
social sciences that apply to face-to-face human 
interaction, together with the skills in the appli- 
cation of these concepts to concrete situations. 
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Volume I considers theory and interpretation 
in human relations. Integrated readings are an 
integral part of the course. These consist of 
Certain shorter articles are 
included in volume one. A number of writers 
contributed to the material used in volume one. 
The major topics discussed are: The Clinical 
Approach, Difficulties in Clinical Observation, 
Cultural Values and Social Roles, The Responsi- 
bility of Decision, Our Developing Social Re 
actions, Thought Processes, The Individual’s 
Response to Stress, Group Membership, Group 
Processes, Value Conflicts, Re-evaluating Senti- 
ments, Executive Leadership, and Social Control 
and Equilibrium. 

Volume II deals with real case studies in 
human relations drawn from a great variety of 
sources. They are direct reports in everyday 
language of events that have actually happened. 
They are “true” and not illustrations of any 
particular theories. Individuals may read them 
and form their own theories and conclusions. 
They can be used individually as a basis for 
thinking or they may be used in group discussion. 
Each case study is interesting reading in itself. 

Altogether, the two volumes are a most sig- 
nificant contribution to the study of human 
relations, pointing the way to a new method of 
attack in an area that is immeasurably rich in 
possibilities. 


WESCHLER, IRvING R. AND Brown, PAuvuta. 
Evaluating Research and Development. Los 
Angeles, California: Institute of Industrial Re- 
lations, University of California at Los Angeles, 
1953. 104 P. $1.65. 


This is the annotated proceedings of a Con- 
ference of Research Administrators held on the 
campus of the University of California at Los 
Angeles, May 10, 1952. The purpose of the con- 
ference was (1) the formulation and definition 
of research and development objectives and (2) 
the evaluation of individual and group perform- 
ance with reference to these objectives. 

Evaluative criteria were set up for evaluating 
individuals, results, motivation and _ climate, 
original work, research groups, checks on pro- 
gress, checks on techniques, and so on. 

Better coordination and integration of research 
efforts should stem from the reports and studies 
of conferences such as this one. 


ALLEN, Jack (Editor). The Teacher of the 
Social Studies. Washington, D. C. (1201 
Sixteenth Street, N. W.): The National Coun 
cil for the Social Studies, 1952. 248 P. $3.00. 
This is the Twenty-third Yearbook of the 

National Council for Social Studies. A num 

ber of outstanding leaders in social studies con 

tributed various chapters. Altogether it is an 
outstanding and _ significant contribution and 
should prove quite helpful to classroom teachers 
and professional workers in social studies. Much 
of the philosophy, discussion on objectives and 
methods and so on, is as applicable and useful 
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to a science teacher as to a social studies teacher. 
Some of the suggestions science teachers may 
profitably use are not found in similar science 
publications. Chapters include: Successful Teach- 
ing in the Social Studies, the Preparation of 
Secondary Social Studies Teachers, Social Stud- 
ies Teachers for College Programs of General 
Education, The Social Studies Classroom, The 
Social Studies Teacher in School and Commu- 
nity, The Professional Growth of the Social 
Studies Teacher, and Professional Services and 
Activities of the Social Studies Teacher. 


WywnnE, JoHn P. General Education In Theory 
and Practice. New York (34 East 23rd 
Street): Bookman Associates, 1952. 251 P. 


In the last decade so much has been written 
about college general education. The great in- 
crease in the number of college students and a 
reluctant admission by many liberal arts college 
administrators and professors that colleges were 
inadequately meeting the needs of the new type 
students has lead to that innovation in college 
broadly termed general education. Many profes- 
sors and colleges have hesitatingly and against 
their personal preferences, accepted the new 
idea. In a number of instances, professors and 
colleges have hastily accepted the idea without 
conviction and have used _ publicity-seeking 
methods to promote themselves personally as 
well as the college in general. So as a result 
of it all, the initial impetus has lost both its 
speed and its enthusiasm and many colleges have 
settled back into the more or less lethargic ways 
of former days. In other schools, general edu- 
cation has made real progress and is generally 
accepted as an innovation of great value. 

This book is about the best description of 
general education that has been published. Defini- 
tions and characteristics of general education; 
purposes and theories of general education; the 
place of subject-matter and method; organiza- 
tion of courses; extra-curriculum activities; in- 
service preparation for teaching general educa- 
tion; preparation of students for teaching general 
education; evaluation; admissions of students, 
and administrative résponsibility are among points 
considered. 

Altogether this is one of the most analytical, 
well-written books so far published about general 
education. It gives a fine overview of general 
education in college. 


COMMISSION ON THE ENGLISH CURRICULUM. The 

English Language Arts. New York: Apple- 
ton-Century-Croits, Inc., 1952. 501 P. $3.75. 

This is Volume I of a proposed five-volume 
series by the Commission of the English Cur- 
riculum of the National Council of 
of English. Volume I attempts to: (1) to give 
an overview of the curriculum in English Lan- 
guage Arts through the 
graduate school, (2) to bring the best think- 


Teachers 


from the pre-school 
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ing in the field to bear upon major issues faced 
by Curriculum Committees throughout the coun- 
try, and (3) to describe as illustrative material 
for local Committees, a method of approach to 
curriculum-making found useful in this study. 

Four major problems discussed in this volume 
are: (1) Making the Curriculum, (2) Sug- 
gested Programs, (3) Problems Faced by Cur- 
riculum-Makers and (4) Evaluating the Out- 
comes of Instruction. There is a somewhat com- 
prehensive bibliography of nearly fifty pages. 

The Commission has made an excellent con- 
tribution in this particular volume. It should 
be of great interest and value not only to teach- 
ers and supervisors of English but to adminis- 
trators and curriculum workers in general. 
Much of what is written is of great interest and 
value to science teachers as well. 


TrYTTEN, M. H. Student Deferment in Selec- 
tive Service. Minneapolis, Minnesota: Univer- 
sity of Minnesota Press, 1952. 140 P. $3.00. 
Student deferment in selective service is a 

vital factor in national security Dr. Trytten re- 

views the broad problem of manpower needs, 
as well as the history of the deferment policy. 

He explains the bases for the policy’s adoption, 

outlines the criteria and methods of deferment, 

and describes the college qualification test used. 
This central fact is emphasized as fundamental 
in any consideration of our manpower problems: 

National rested largely on the 

military; today’s age of technology, however, 

dictates that the military must depend upon an 
uninterrupted function of civilian activities. The 
laboratory, the industrial plant, and the business 
organization are as vital as the armed 
themselves. 


defense once 


forces 
Thus college training has become 
as essential as military training. 

Compulsory military service is something new 
cases of major 
military 
Then came the 
Service Act. The question of defer 
ment became a two-edged sword 


in American history. Except in 
wars there has been no compulsory 
service between 1776 and 1948 
Selective 
with good argu 
ments both for and against student deferment 
Like many questions there is no absolute black 
or white. Many Americans opposed it in the 
beginning and many still do so 

The American public, used to thinking of 
education in terms of personal opportunity and 
privilege and not in terms of national need, were 
more prone than ever to regard college deferred 
youth as even more privileged and favored 
There is urgent need to educate the American 
public to the fact that national needs are in 
absolute dependence on the products of higher 
education. Today there is scarcely an activity 
which contributes to national health, safety, or 
welfare, that does not rest squarely upon the 
knowledge and skill of trained to 
high levels of competence in colleges and uni- 
versities. Military defense is peculiarly depend- 
ent upon the specialized personnel of the na- 
tion, whether serving in uniform or not. 


specialists 
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The government with the acquiescence of the 
American public must soon set the policy of 
college deferment—likely one of the must deci- 
sions of 1954. This decision is not only import- 
ant to all young men and their families personally, 
but also is vital to the military, and even more 
so to the nation itself. 


Symposium. An Educational Statistics Primer. 
Madison, Wisconsin: Dembar Publications, 
Inc., 1950. 125 P. $1.00. 


This volume is designed for use in a first 
course in statistics in conjunction with a good 
text on the subject. It is designed for students 
in beginning statistics who lack formal training 
in mathematics. Too often students in begin- 
ning statistics bog down in meaningless verbiage, 
inadequate explanation, and large numbers. The 
approach here is to use small numbers so that 
students do not lose sight of the processes be 
cause of the complexity of the arithmetic. Many 
problems to solve using small numbers are 
included. An attempt is made to make statistics 
as meaningful as possible. 

The seven authors are former students of 


Professor A. S. Barr who teaches a course in 
statistics at the University of Wisconsin. The 
textual material covers such aspects of statistics 
as measures of central tendency, measures of 
variability, simple correlation, sources of data, 
and so on. 


Monroe, Water S. Teacher—Learning Theory 
and Teacher Education, 1890-1950. Urbana, 
Illinois: University of Illinois Press, 1952. 
426 P. 


As the title implies, two aspects of education 
during the last sixty years are considered: 
teacher learning and teacher education. The 
teaching theory of 1890 was not wholly “bad”. 
On the other hand, considering the psycho- 
logical and philosophical setting of the time, the 
educators of 1890 deserve commendation for 
their insight into the teacher-learning situation. 
The test of time indicates the soundness of their 
views on several points. The developments in 
the psychology of learning have led to some 
changes in teacher-learning theory. 

Will training has been abandoned whereas 
motivation and learning by doing have emerged 
as important concepts. The child is also now 
recognized as being dynamic rather than passive. 
Individual differences are now- recognized as 
being of greatest importance. 

Teacher education practice since 1890 reflects 
a number of sins of omission and commission. 
Significant improvements have been in teacher 
preparation and in the organized efforts to im- 
prove it. Ideas of teaching functions have 
changed and a multitude of teaching devices have 
been developed. 

Altogether, this is an exceptional bit of 
historical research into what has happened in 
the last sixty years in a most important aspect 
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of education. It is well-written and thoroughly 
documented. It will remain as an outstanding 
contribution to education literature through 
many years to come. 


Symposium. A Guide to the Engineering Pro- 
fessions In the Aviation Industries. New York 
(2 East 64th Street) : Institute of the Aeronau- 
tical Sciences, 1954. 64 P. Free. 


This booklet is designed to acquaint high 
school and college guidance people with the many 
career opportunities in aviation and to aid them 
in directing qualified students toward the aero- 
nautical engineering profession. It describes jobs, 
education, experience, salaries in various divi- 
sions of aviation. There is a list of aids and 
dont’s. 


Peck, Leicu. Child Psychology. Boston: D 
C. Heath and Company, 1953. 536 P. $5.25 


Child Psychology utilizes a functional, prac 
tical, applied approach to an understanding of 
child behavior. The author summarizes the facts 
now known concerning psychological develop- 
ment during childhood and shows how such infor- 
mation may furnish a basis for the guidance of 
children. The textual material is replete with 
case histories, many of which were taken from 
Dr. Peck’s own files. The author is Associate 
Professor of Educational Psychology at the Uni- 
versity of Texas. She has been a public school 
teacher, done clinical work with normal chil- 
dren, delinquents, and the mentally ill, case work 
with social agencies, and as well as having 
experience in her own home with children of 
ages ranging from infancy to adolescence. 

Part I discusses the infancy background of 
children—what the child brings with him and 
how he develops. Part II is on guiding chil- 
dren’s activities—how children play, get ac- 
quainted with the world, and learn language. 
-art III is devoted to evaluating mental develop- 
ment. Part IV discusses emotional and social 
development, and Part V discusses “when ad- 
justment is too difficult.” 

This is an unusually fine book either as 
a text for courses in child psychology or courses 
in human development, or as a fine resource 
reference. It is presented in an interesting, clear 
style and with more than usual human interest. 


BINGHAM, JuNE. Do Cows Have Neuroses? 
Raleigh, North Carolina (216 North Dawson 
Street): Health Publications Institute, Inc., 
1950. 16 P. $0.35. 


This pamphlet is a brief, clearly expressed 
statement on mental health and mental illness, 
written by a layman for laymen. Its purpose is 
to contribute to a better understanding of the 
behavior of reasonably normal people and ab- 
normal behavior of people who are mentally ill. 

Clever cartoons add much to the interest of 
this important little pamphlet. 
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Handbook for School Administrators. Raleigh, 
North Carolina (216 North Dawson Street) : 
Health Publications Institute, Inc., 1952. Un- 
paged $0.50. 


This is a story about the National Conference 
for Cooperation in Health Education and _ its 
62 member agencies (1938-1952). 

srief resume for each of the organization 
members includes name, address, type and pur- 
pose of the organization, program, materials, and 
organization data. 


Anonymous. Your Opportunities in Science. 
New York (14 West 49th Street): National 
Association of Manufacturers, 1952. 30 P. 
Free. 


This pamphlet lists many opportunities in sci- 
ence positions for youth with science training. 
It describes numerous kinds of science opportuni- 
ties for youth, listing specific requirements and 
desirable characteristics. It lists as desirable 
“success qualities”: reliability, patience, coope- 
ration, objectivity, straight thinking, curiosity, 
practical imagination, effective expression, and 
humility. It stresses the fact you don’t have to 
be a genius to succeed in science. Many jobs for 
women are described. This is an excellent ref- 
erence for all science teachers as well as guidance 
workers. 


Symposium. This We Believe About Education. 
New York (14 West 49th Street): National 
Association of Manufacturers, 1954. 32 P. 
Free. 


This statement concerning education in America 
was composed by the Educational Advisory Com- 
mittee and the Educational Advisory Council of 
the National Association of Manufacturers. 

In general the statements will be approved by 
strong advocates of the free enterprise system 
in business and as vigorously denounced by the 
leftist liberals. Agreement upon any statement 
of belief or policy between the two groups is 
altogether unlikely as evidence by recent events 
in Washington and as reiterated in newspapers, 
magazines, radio, and television. This report is 
of significance and value in so far as it represents 
the beliefs of one group of Americans. 


Cant, Gitpert. Medical Research May Save 
Your Life. New York (22 East 38th Street) : 
Public Affairs Pamphlets, 1953. 28 P. $0.25. 


Medical research has made great progress in 
the last fifteen years. America is gradually 
becoming more medical research conscious. Be- 
fore World War II the United States spent 
$20,000,000 a year on medical research but in 
1952 a total of $200,000,000 was spent. It is 
estimated that $550,000,000 is needed annually 
to make full use of our resources. The amounts 
spent in five important areas of medical research 
in 1952 were as follows: $4,570,000 on cancer, 
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$11,990,000 on heart disease, $310,000 on arthritis 
and rheumatism, $3,320,000 on infantile paraly 
sis, and $70,000 on mental health 

Great advances have been made in the treat 
ment of some areas of disease such as malaria, 
typhoid, tuberculosis, pneumonia, influenza, scar- 
let fever, appendicitis, syphilis, and so on. The 
outlook is good for polio and also for cancer. 
The use of isonized (INH) for tuberculosis re- 
duced deaths in New York City in the first part 
of 1953 over same period in 1952 by 23 percent 
In 1900 the life expectancy of the average 
Americans was 47 years, 60 years in 1937, and 
68 years in 1950. More medical research is being 
centered on heart disease, arthritis, rheumatism, 
cancer, polio, and mental diseases. 

All of the above is discussed in some detail 
in this informative pamphlet by the medicine 
editor of Time. He emphasizes the need for 
increased medical research, 


Watton, Exotse. Let’s Work Together in 
Community Service. New York (22 East 
38th Street): Public Affairs Committee, 1953 
28 P. $0.25. 


This is the dramatic story of the help given 
members of the Cummings family in their grav 
problems and how community planning is needed 
to render adequate services for those who are 
the unfortunate needy—many times through no 
fault of their own. The pamphlet is replete with 
case histories. It shows the growth of America 
in a better and more appreciative understanding 
of the needy. 

It is an interesting, challenging pamphlet for 
teachers and laymen 


Burcess, Heten Steers. Stepmothers Can Be 
Nice. New York (22 East 38th Street) 
Public Affairs Pamphlets, 1953. 28 P. $.25 
This is a pamphlet on family living and family 

relationships. The author is vice-chairman of 

the Child Study Association of America and a 

well-known writer on family problems and parent 

education. A number of step-parent situations 
are examined. The most important emphasis 
made is: you have not come into the child's life 


to take the place of some one else—you have 


come to add your love and care to theirs 


Switzer, Mary E. anp Rusu, Howarp A, 
Doing Something for the Disabled. New York 
(22 East 38th Street): Public Affairs Pam 
phlets, 1953. 28 P. $0.25 


Rehabilitation of America’s tens of thousands 
of disabled persons would not only save millions 
of dollars but would enable these persons to 
live productive, satisfying lives. This pamphlet 
shows vast economic savings can be achieved 
through modern methods of rehabilitation. It 
costs less than three fourths as much to return 
sick and crippled men and women to useful jobs 
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than to maintain them on relief for a single year. 
Disabled persons must be properly prepared 
physically, vocationally and otherwise, for the 
job they will do, and the key to success is selec- 
tive placement. 


What We Can Do About 
New York (22 East 38th 


Deutscu, ALBERT. 
the Drug Menace. 


Street): Public Affairs Pamphlets, 1952. 32 
P. - Szo. 


The drug menace has increased 
since the close of World War II. The number 
of drug addicts in the United States is es- 
timated at 50,000 to 60,000, with about 10,000 
of this total being teen agers. A police officer 
estimated that New York City had 1,500 school 
children using drugs. The problem is greatest 
iii metropolitan areas such as New York City, 
Chicago, Philadelphia, Baltimore, Detroit, Wash- 
ington, New Orleans, and Oklahoma City but 
other areas are affected, too. The drug menace 
is a problem that needs to be considered posi- 
tively in all secondary schools. 

This booklet presents many facts about the 
drug menace 


alarmingly 


what are narcotics, sleeping pills 
and alcohol, who are the drug addicts and why, 
causes, teen age addicts, mobilizing for drug con- 
trol, what can be done, the medical attacks on 
narcotics, and so on. 

Suggested readings are listed. This booklet 
supplies much valuable information for the sec- 
ondary teacher’s classroom. 

BLAKESLEE, ALTON L. How to Live With Heart 

Trouble. New York (22 East 38th Street): 

Public ‘Affairs Pamphlets, 1952. 32 P. $0.25. 


It is estimated that 10,000,000 people in the 
United States have diseases of the heart or blood 
vessels. Diseases of the heart and circulation 
is one of the leading causes of death, 745,000 
such fatalities in 1950. Heart trouble is not 
always fatal. Quite’the contrtry. About 80 to 
85 per cent of people with heart conditions can 
go back to the same jobs. 

The heart-trouble picture is not too gloomy. 
This book makes many suggestions for both the 
patient and the family. These suggestions have 
to do with activities, family relations, care, and 
so on. There is a list of “special advice” items. 
This is an excellent booklet for well persons, for 
those suffering heart trouble personally, or for 
those having a relative or friend suffering from 
heart trouble. 


DvuvaALL, EVELYN AND SyLvANus. Saving Your 
Marriage. New York (22 East 38th Street) : 
Public Affairs Pamphlets, 1954. 28 P. $0.25. 


This pamphlet gives suggestions as to how 
marriage troubles may be avoided and how help 
may be obtained if they beconie serious. The 
authors state that “Many people have needless 
marriage troubles, and a few even destroy good 


marriages because they mistake normal de- 
velopments for serious problems. Actually even 
the happiest of married couples run into trouble 
from time to time.” 

Among causes of conflict discussed are: money, 
sex differences, social adjustments, religious dif 
ferences, in-laws, and unsound standards of suc- 
cess. Suggestions are made 
solving of conflicts. 


relative to the 


Gopparp, Henry H. How to Rear Children w 
the Atomic Age. Mellatt, Indiana: Hopkins 
Syndicate, Inc., 308 P. $3.00. 


This is a book on psychology applied to child 
relations and rearing. Parents, teachers, work- 
ers with children, child study groups, and others 
will find this a most practical book. It is 
down-to-the-earth child psychology. Dr. George 
W. Crane, the noted newspaper syndicist in an 
introduction describes the author Dr. Goddard, 
psychologist emeritus at Ohio State University, 
as the greatest psychologist in the field of 
atypical children and the juvenile delinquent. 
Dr. Goddard knows children. For twelve years 
he was Director of Research at the Training 
School for Feebleminded Children at Vineland, 
New Jersey. Later for four years he became 
Director of the State Bureau of Juvenile Re- 
search for Ohio, and after this he served for 
sixteen years as professor of Abnormal and 
Clinical Psychology at Ohio State University. 

The book is a most readable one, replete with 
numerous case illustrations and practical sug- 
gestions. Both parents and teachers will profit 
greatly from reading this book. The appendix 
contains Goddard’s revision of the famous Binet- 
Simon Intelligence Scale, Goddard’s famous arti- 
cle defining intelligence, and an article by God- 
dard entitled “Some Fundamental Errors in 
Education.” 


CrANE, GeorGE W. Dr. Crane’s Radio Talks. 
Volume I. Mellatt, Indiana: Hopkins Syndi- 
cate, Inc., 144 P. $1.00. 


This is a compilation of twenty radio talks 
made by Dr. Crane. Millions of Americans 
daily read Dr. Crane’s syndicated newspaper 
columns “Test Your Horse Sense” and “The 
Worry Clinic”, and have heard his radio talks 
Talks included in this volume are: Origin of 
the Compliment Club, The Compliment Club 
in Action, The Ponce de Leon Complex, Positive 
versus Negative Thinking, Foster Children, How 
to Carry on Conversation, Formula for In- 
teresting Conversation, Life Mirrors Your Out 
look, Money Management, Logical Proof of God, 
Love Can Be Developed, Psychology Defined, 
How to Lose 10 Pounds in 10 Days, Football 
Team’s Hotel Thefts, Toot the Other Fellow’s 
Horn, Divert Attention of Stubborn Child, Test 
for Introverts and Extroverts, Neurosis vs. 
Psychosis, Pick Mates by Head Not By Heart, 
and How to Stop Smoking. At the end is a 
100 item “Test for a Good Wife.” 
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CRANE, GeorcGe W. Psychology Applied. Mel- 
latt, Indiana: Hopkins Syndicate, Inc., 1952. 
800 P. $5.00. 


Psychology Applied has long been a most 
popular book in its field. Students especially 
like it and that is always the best test of a 
books popularity. It is the kind of a book one 
enjoys as leisure time reading. It is written in 
a most readable literary style and deals with 
everyday problems and questions students and 
young persons are interested in. Curiously 
enough oldsters seem to enjoy the book equally 
well! 

Dr. Crane pioneered scientific psychology in 
newspapers in 1935 and on the radio in 1936. 
For many years he taught Experimental, Child, 
and Applied Psychology at Northwestern Uni- 
versity. He has served as consulting psycholo- 
gist to many business and industrial concerns 
and at many institutions of higher education. 
Dr. Crane calls Jesus the greatest applied psy- 
chologist of all tintes, Aristotle in Ancient times, 
and Shakespeare during the Middle Ages. 

Applied Psychology is replete with thousands 
of illustrations and case studies. There are 
rather extensive bibliographies at the end of each 
chapter. This book treats of nearly every aspect 
of human life and relations—from dating, group 
and sex psychology, public speaking, personnel, 
salemanship, advertising, professions, religions, 
the polls, marriage, and so on. The appendix 
has 76 pages of rating scales and special Psycho- 
logical Tests. 

Applied Psychology will not only serve ex- 
cellently as the main text in the course but 
equally well as the main supplementary refer- 
ence. It is highly recommended as a_ supple- 
mentary book for high school classes in psychology 
and in “Common Learnings” courses where there 
is usually an emphasis upon the functional as- 
pects of living. 


Symposium. Modern Education and Human 
Values. Pittsburgh, Pennsylvania: University 
of Pittsburgh Press, 1952. 134 P. $3.00. 


This is Volume IV of the Pitcairn-Crable 
Foundation Lecture Series. Reviews of the pre- 
vious three volumes have been published in 
Science Education. All four volumes have dealt 
with the same general theme Modern Education 
and Human Values. There are five papers in 
this particular volume. The Law and Human 
Values by Arthur T. Vanderbilt, Chief Justice 
of the Supreme Court of New Jersey. The Sta- 
bility of the State by Philip Rhys Adams, Director 
of the Cincinnati Art Museum, Art Academy 
of Cincinnati, and Taft Museum; The Moral 
Challenge of Education by Samuel H. Goldenson, 
Rabbi Emeritus, Congregation Emanu-El, New 
York City; Universal Values and Anthropologi- 
cal Relativism by Clyde Kluckhohn, Director, 
Russian Research Center, Harvard University ; 
and Values in Teaching by William C. Carr. 
Executive Secretary, National Education Associa- 


tion. 
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Each of the five papers is challengingly written 
and will hold the attention of all educators hav- 
ing any interest in the problem of human and 
educational values. Altogether the volume is an 
unusually fine addition to the educational literature 
of our time. 


Pittsburgh : 
1953. 110 


Climate for Learning. 
Pittsburgh 


SYMPOSIUM. 
University of 
P. $2.00. 


Pre ss, 


This symposium comprises the third series of 
lectures under the auspices of the School of 
Education of the University of Pittsburgh and 
the Tri-State Area School Study Council de- 

during the months of February-May, 
The general theme was the cultural and 


livered 
1952. 
physical setting of public education. 

The series of seven lectures comprise a most 
readable, stimulating discussion of certain as 
pects of education. Each paper contains many 
interesting and challenging statements. In many 
ways this is the best series so far held. One 
speaker, Dr. Mowrey points out that while the 
United States spent only five billions a year for 
public education, it spent twenty billion dollars 
on gambling and nearly thirteen and a _half- 
billion dollars on alcoholic beverages, tobacco, 
and jewelry. 

Contributors to this symposium include Pro- 
fessor Maurice J. Thomas of the University of 
Pittsburgh; Professors George S. Counts and 
Paul M. Mort of Teachers College, Columbia 
University ; Judge Luther W. Youngdahl, United 
States District Judge, Washington, D. C.; Pro- 
fessor Harold Benjamin, George Peabody College 
for Teachers; and Dr. John L. Bracken, Super 


intendent of Schools, Clayton, Missouri. 


Nature, Man and God. Pitts 
Pittsburgh Press, 1951 


Reiser, OLIVER L. 
burgh: University of 
152 P. $2.00. 


Nature, Man and God is an outline of a new 
philosophy proposed by Dr. Reiser who is Pro- 
fessor of Philosophy at the University of Pitts- 
philosophy is entitled Pan- 
believes this new 


burgh. This new 
theistic Humanism. He 
philosophy is a real alternative to communism. 
Other present day philosophies have fatal weak 
nesses and thus have failed to satisfy the needs 
of man in correctly understanding the universe 
The different religions have erred in laying 
claim to final truth, once for all revealed. “In 
Patheism there is a sense of reverence in the 


presence of an awe-inspiring universe but 


there is no finalism of creeds. This is so be- 
cause there is no end of man—he is still on 
his way!” 


BrumspauGn, A. J. ano Berpie, Ravpu F. Stu- 

dent Personnel Programs in Transition. Wash 
American Council on Education, 
$0.50. 


ington, D. C.: 
1952. 44 P. 
This brochure describes an unusual program 


of organized consultation, sponsored by the 
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American Council on Education and _ financed 
by the Hazen Foundation. From 1946 through 
1950, eighty-two colleges and universities, public 
and private, were visited by consultants appointed 
by the Committee on Student Personnel work. 
A list of consultants, the college visited, and 
its enrollment is found in the appendix. Part 
I describes the consultation program, Part II 
describes the personnel point of view, Part II] 
tells about prevailing conditions, Part IV pre- 
sents the consultants recommendations to the 
colleges, Part V lists factors limiting program 
revision, and Part VI summarizes the reactions 
to consultation visits. 

Guidance and personnel workers at both col- 
lege and secondary levels will greatly benefit 
from reading this brochure. To a less extent 
all teachers at these levels should derive much 
benefit from this brochure as all teachers are, 
directly or indirectly, concerned with guidance 
and personnel problems. 


SUTHERLAND, Ropert L. (Chairman) ET AL. 
Students and Staff in a Social Context. Wash- 
ington, D. C.: American Council on Education, 
1953. 34 P. $0.50. 

This brochure examines and restates 
conclusions of practitioners in the field regard- 
ing what has been designated at -one time or 
another as non-academic, extracurricular, or 
activities of college students. In 
general the committee making this study feels 
as do most other persons that these extracurricu- 
lar activities as contrasted to academic activities 
represent a false dichotomy. 

The committee examines the culture of a 
number of colleges from a number of -view- 
points. Case illustrations are given in a num- 
ber of instances. A number of comprehensive 
cultural solutions to campus problems are pro- 
posed. This brochure is most readable and 
should be of great interest and value to indi- 
viduals associated directly or indirectly with stu- 
dent life on the campus. 


many 


out-of-class 


Education in 
Council on 


General 
American 
$4.00. 


Jonnson, B. LAMAR. 
Action. Washington: 
Education, 1952. 409 P. 


This is a report of the 14-month study of 
general education in 57 California public junior 
colleges. The junior college has had its great- 
est development in California. In 1951 the en- 
rollment in public junior colleges in California 
was 53.8 percent of the nations total enrollment 
in public junior colleges. In California, the 
junior college is recognized as an upward ex- 
tension of public secondary education. It is tax 
supported; it is tuition free; it is open to any 
high school graduate and to most others over 
eighteen years of age. In this state the junior 
college has more nearly become the _ people’s 
college, the community college, than in any other 
section of the nation or of the world. 

This report is based upon a study made possi- 
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ble by a grant of $45,000 by Carnegie Founda 
tion for the Advancement of Teaching. The 
study was conducted primarily through two 
junior college general education workshops held 
during the summers of 1950 and 1951 at the 
University of California at Los Angeles. 

This report stresses the how more than the 
why of general education. Description of what 
junior colleges are actually doing form a major 
part of the report. Part I is devoted to identify 
ing the common needs of youth and society; Part 
Il to meeting the common needs of youth and 
society; and Part III to operating the program 

In description of how junior colleges are meet 
ing the common needs of youth and society, there 
are chapters on: the advising, guidance, and 
counseling of students; psychology and personal 
adjustment; health, physical education, and rec- 
reation; family life education; communication; 
the creative arts and the humanities; vocational 
courses citizenship and the social studies; the 
extraclass program; and the natural sciences and 
mathematics. 

There are fourteen pages devoted to a discus- 
sion of natural science courses in general educa- 
tion. Descriptive outlines of a number of courses 
in actual operation are included. To the re- 
viewer, it seems that the status of science in 
general education falls miserably short as meas- 
ured by standards of adequacy and desirability. 
Often the goals are vague and the science taught 
most inadequate. 

Altogether this is the most significant study 
that has been made of what is actually being 
done in general education courses at the junior 
college level. It will greatly affect future think- 
ing and planning in the general education area. 


Horn, Francis H. (Editor). Current Issues 
in Higher Education, 1953. Washington, D, 
C. (1201 Sixteenth Street, N. W.): Associa- 
tion for Higher Education, 1953. 292 P. $3.00. 


This volume contains the proceedings of the 
Eighth Annual National Conference on Higher 
Education held at Chicago, Illinois, March 5-7, 
1953. Major papers are contributed by fifteen 
different writers including What Developments 
In the Next Ten Years Will Change the Con- 
ditions Under Which Higher Education Works 
by Dean Rusk, Major Strengths and Weaknesses 
in’ American Higher Education by Oliver C. 
Carmichael, The Essence of Political Liberalism 
by Wayne Morse, and The Diverse Responsibili- 
ties of Liberal and General Education by Gor- 
don Chalmers. 

Discussion group reports from thirty-two dis- 
cussion groups are included. Examples of these 
are: What Should Be the Status of the Indi- 
vidual in an Increasingly Group-Oriented Society ? 
Must We Revise Our Concept of the Job of the 
Individual Faculty Member?; What Are the 
Implications of Present and Future Responsibili- 
ties and Opportunities of Higher Education?; 
What Is the Place of Religion in Higher 
Education? 
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Horn, Francis H. (Editor). Current Issues in 

Higher Education, 1952. Washington, D. 
C.: Association for Higher Education, Na- 
tional Education Association, 1952. 146 P. 
$2.00. 


This publication includes the addresses, dis- 
cussion-group reports, and resolutions of the 
Seventh Annual Nationa! Conference on Higher 
Education, Chicago, Illinois, April 17-19, 1952. 
There are forty-one discussion group reports on 
such topics as enrollment trends, undergraduate 
preparation of teachers, correcting the imbalance 
in the supply of elementary and secondary teach- 
ers, the teacher and teaching methods in gen- 
eral education, problems of academic freedom 
and restraint, and so on. 

There are fourteen addresses on such topics 
as the national outlook for manpower, the over- 
all outlook for the nation’s economy, enrollment 
trends and the present national situation, and 


so on. 


Smitu, G. Kerry. Current Issues in Higher 
Education, 1954. Washington, D. C. (1201 
Sixteenth Street, N. W.): Association for 
Higher Education, National Education As- 
sociation, 1954. 321 P. $3.00. 


This is a report of the proceedings of the 
Ninth Annual National Conference on Higher 
Education held at Chicago, March 46, 1954. 
Included are papers by Clarence H. Faust Spe- 
cialization and the Liberal Arts in Higher Edu- 
cation, Charles Malik Higher Education and the 
World Crisis, Peter Viereck The Frontier Be- 
hind the Forehead, Ernest O. Melby Looking 
Forward in Higher Education, Samuel Miller 
Brownell Federal Affairs in Education, and John 
A. Krout Knowledge and Freedom. There are 
analysts’ and recorders’ statements from forty 
special groups. Problems considered embraced 
practically every aspect of education at the col- 
lege level. Such problems were considered as: 
General Education—In Natural Science What 
Course Organization and Instructional Methods 
Are Proving Most Effective?, Problems in the 
Evaluation of General Education, and What Are 
the Problems in Starting a General Education 
Program? 


LAWRENCE, Eve_yn (Editor). Friedrich Froebel 
and English Education. New York: Philo- 
sophical Library, Inc., 1953. 248 P. $5.00. 


This is a commemorative volume on the life 
of Friedrich Froebel a century after his death 
June 21, 1852. He was born April 21, 1782, 
the son of a minister, in Oberweissboch, a village 
in the Thuringian Forest. 

Froebel is recognized as one of the greatest 
educators of modern times. The authors of this 
book have been closely associated in England 
with the modern Froebel movement. They are 
associated with the national Froebel Foundation. 
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The authors describe Froebel’s life, the his- 
tory of his influence in England and the work 
of those state and private schools where the 
eftects of his doctrine are most apparent. The 
final chapters trace the religious roots of his 
philosophy and discuss his psychological and edu- 
cational principles in the light of developments 
in these fields since his day. Much hitherto 
unpublished material has been available for this 
unusually fine study and workers in all spheres 
of education will find it a most illuminating 
book. Many references are made to Froebel’s 
influence on American and world education. 

Froebel’s philosophy was to some extent in- 
troduced into this country through the Germans 
who left Germany in the uprising of 1848. 

Froebel’s kindergarten and_ child-centered 
school have been introduced into most countries 
of the world where they have become firmly 
established. Science was an integral part of 
Froebel’s education and kindergarten teaching 


Wesvracott, E. Roger Bacon in Life and Legend. 
New York: Philosophical Library, 1953. 140 
P. $3.75. 


Both the life and writing of Roger Bacon are 
incompletely known. Accounts of his life are 
somewhat fragmentary and many writings of 
his time have by some later writers been at 
tributed to him and by others attributed to 
other unknown authors. Roger Bacon has been 
characterized as being the most important man 
of the thirteenth century. Little is known 
about his early life and neither the exact place 
nor time of his birth. He presumably was born 
about 1214 and died in 1292 
contributions in philosophy, in science, and ex- 
perimentation. Historians attribute to him the 
discovery of phosphorous, manganese, bismuth, 


,acon made notable 


and the properties of antimony. Bacon was a 
many-sided genius—philosopher, physicist, lin 
guist, mathematician, theologian 

Thoroughly documented the present author at 
tempts to separate truth from legend in the life 
ot Roger Bacon. It is an interesting historical 
study of the beginnings of scientific inquiry, 
spanning as it does the whole of the thirteenth 
century and the countries of Western Europe 


Burrow, TRIGANT. Sctence and Man’s Behavior 
New York: Philosophical Library, 1953. 564 
P. $6.00. 


Science and Man’s Behavior includ:s the com 
plete text of the author’s The Neurosis of Man. 
In fact, this latter part comprises more than 
three-fourths of the book. The entire book has 
been edited by Dr. William E. Galt because of 
Dr. Burrow’s death in 1950 before the comple- 
tion of the book. 

The author believes that the problem facing 
man today is no less than that of the preserva- 
tion of his very existence as a species. Ideolo- 
gies, politics, and psychological measures have 








422 ScIENCE EDUCATION 


proved singularly inadequate to cope with a con- 
dition of antagonism that is world-wide. Turn- 
ing from ideology to physiology, Dr. Burrows 
analyzes the internal patterns of tension and 
stress that underlie disordered human behavior. 
It is sweeping in its indictment of current be- 
havioral interpretations. Dr. Burrow’s  out- 
standing contribution was the development of 
the method of group or phylo-analysis. His 
writings have emphasized the social implications 
of nervous and mental disorders. Many have 
disagreed with Dr. Burrow and his findings. 
This book includes excerpts from correspondence 
with twenty-nine outstanding men in science. 

This book is not too easy reading and often 
seems to be unduly verbose. Undoubtedly the 
Editor wanted to make this last work of Dr. 
Burrow as complete as possible so as to serve 
as a resource book on the beliefs, philosophy, 
and research of Dr. Burrow. 


UNTERSTEINER, Marto. The Sophists. New 
York (15 East 40th Street): Philosophical 
Library, 1954. 368 P. $6.00. 


Thise book was translated from the Italian by 
Kathleen Freeman. The sophists were a group 
of teachers of rhetoric, politics, and philosophy 
in ancient Greece. Some of these were notorious 
for their clever, specious arguments. Sophism 
has been defined as a clever and plausible but 
fallacious argument or form of reasoning. 

The Sophists presents a clear account of the 
lives and opinions of the major and some of the 
minor sophists. The philosophical standpoint of 
each thinker is presented. The sophists lived 
about the period fifth and fourth Century B.C. 
Among the sophists were Protagoras, Gorgies, 
Prodicers, Antiphon, Hippias, Thrasy-Machus, 
and Critias. 


Biackuurst, J. Herpsert. Body, Mind, and 
Creativity. New York (15 East 40 Street): 
Philosophical Library, 1954. 186 P. $3.00. 


Body-Mind and Creativity consists of sixteen 
discourses in dialogue form between Pupil and 
Teacher, reminiscent of the Socratic dialogues 
of an earlier day. This type of discourses per- 
mits excellent opportunities for presentation of 
arguments, opinions, definitions, and formula- 
tions of principles in a rather natural setting. 

Based upon the ontology of monism, it at- 
tempts to present man as a God in the process 
of becoming. The author develops new and 
interesting concepts of memory, will, self, free- 
dom, ethics, morals, and democracy. Many per- 
sons, including philosophers will not agree with 
many of the author’s concepts but they are 
stimulating none-the-less. This philosophical dis- 
cussion of man may be right or wrong. Com- 
plete agreement one way or the other: is not 
likely. It is a book that requires somewhat 
constant attention to be properly understood 
and appreciated. 
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Laucks, Irvinc F. A. Speculation in Reality 
New York: Philosophical Library, 1953. 154 
P. $3.75. 


This is as challenging a book as the reviewe 
has read in a long time. Attention and thinking 
is required if one is to follow closely the thread 
of the author’s argument as he develops his 
major theses. A logical outline of the major 
ideas developed is impossible in the brief space 
of a review. Some fundamental knowledge of 
science especially chemistry, nuclear physics, and 
biology is necessary for understanding the major 
developments of the author’s central theme. To 
the reviewer the author does logically build «ip 
his central theme in a fairly understandabi« 
step by step procedure. 

In the first five chapters (85 pages) the author 
develops the idea that structures and reactions 
of life may be accounted for by the same funda- 
mental processes that operate in the inanimate 
realm of nature. The latter part of the treatis¢ 
considers the realm of instincts and development 
of the soul. Considerable space is given to this 
latter phase. A few scattered quotations: 
Shortly after birth the process of building the 
child’s soul commences. . . . The character 
of the soul of man has certainly undergone con- 
siderable change in historic times. . . . The 
seul is the result of the reaction of the indi 
vidual man’s consciousness with that of his 
fellows and all the rest of nature. ... There 
are many grounds for the innate belief in many 
races of man that the soul may survive after 
death . . . purpose and plan in the universe 
is an argument for the permanence and survival 
of man’s soul. . . . The soul belongs to a 
different phase of the universe than matter, a 
phase whose laws are different. . . . Every 
man carries about with him a portion of Reality— 
his soul—to him the most important part 
man’s soul is a very young creation of the 
universe. . Man’s soul has a great develop- 
ment ahead of it. 

For a challenging book, the author most highly 
recommends reading A Speculation in Reality. 


BENNIE, KENNETH D. AND MuntTyAN, Bozrpor. 
Human Relations in Curriculum Change. New 
York: The Dryden Press, 1951. 363 P. $3.25. 


Human Relations in Curriculum Change con- 
sists primarily of selected readings with special 
emphasis on group development. The present 
volume is a slightly revised edition of Bulletin 
Number 7 of the Illinois Secondary Curriculum 
Program Series. Since. this book is a com 
pilation of articles previously published in nu- 
merous publications, numerous writers have been 
contributors. 

Part One discusses human relations as a 
neglected factor in curriculum change; Part Two 
discusses conceptual tools for analyzing change 
situations; Part Three analyzes group and group 
methods in curriculum change; Part Four ex- 
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plains democratic ethics and the management of 
change; and Part Five, discusses discipline for 
leadership in curriculum change. 

Altogether, this book is an excellent sum- 
marization of the best thinking and writing that 
has been done relating to the organization, values, 
operations, working, and management of groups. 
It is a most significant and useful publication. 


Netson, M. J. anp Denny, E. C. Statistics for 


Teachers. New York: The Dryden Press, 
1952. 199 P. $2.50. 


Pons 


This is a guide and workbook in statistics. 
The authors have attempted and rather suc- 
cessfully to make the workbook as _ practical 
as possible. Students will find it most helpful 
regardless of the textbook used. Most phases 
of statistics are considered and a series of prob- 
lems are included in each phase so as to facilitate 
learning and understanding in each aspect of 
statistics in increasingly difficult steps. Con- 
siderable discussion is given to use and inter- 
pretation of results. The use of this workbook 
should be most helpful to teachers and educa- 
tional workers studying or using statistics. 


Gorpon, Leonarp V. Gordon Personal Profile. 
Yonkers-on-Hudson, New York: World Book 
Company, 1953. Specimen Set, $0.35. 


Five “aspects of personality which are espe- 
cially significant in the daily functioning of the 
normal person” are included in this test. They 
are: Ascendency, Responsibility, Emotional Sta- 
bility, Sociability, and over-all Self-Evaluation, 
or Total. The test consists of four items on 
which the individual selects the one description 
“most like you” and the one description “least 
like you”! The test is easy to take and easy to 
score. 

The specimen set includes a test, scoring key, 
and manual. The manual includes norms, direc- 
tions, and interpretations. 


Joyce, James Avery. World In the Making. 
New York: Henry Schuman, Inc., 1953. 159 


P. $3.50. 


World In the Making is a brief story of 
the growth of international cooperation. The 
author traces the story of man’s development 
from barbarism to his present attainment in 
civilization. The growth has been at times 


sporadic and halting, but always unidirectional. 


Man has continually developed toward coopera- 
tion through discovery, and invention, travel, 
and communication. 

Naturally the growth of civilization is more 
or less a chronological growth and the author 
so describes it. In the early cradles of civiliza- 
tion men began to build a social life and work 
together as a team. Finally all roads led to 
Rome and Roman Law. The Christian Church 
helped to spread a common language and com- 
mon ideals. Nationalism as a way of life fol- 
lowed the Middle Ages. A growth toward co- 
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operation had been the thought and ideal of a 
great many men, put into practical existence in 
the Federalists of 1787, and later on Interna- 
tional Red Cross, the Hague Court, League 
of Nations, and the United Nations. 

Can the world finally unite as one when all 
differences can always be settled short of UN? 


Is the time now ripe? Many obstacles are in 
the way. The author is much more hopeful than 
the present reviewer. We are not quite as 


civilized as some hopefuls assume us to be. 


Maunwoney, Haroip J. Occupational Information 
for Counselors. Yonkers, New York: World 
Book Company, 1952. 70 P. $1.00. 


This book presents the content needed by 
secondary school counselors in the field of occu- 
pational information. A considerable part of the 
book is based on the author’s doctoral study at 
Boston University. The author emphasizes the 
importance of occupational information in coun 
seling. Recommended content for the area of 
occupational information is included. This is 
presented in nine broad categories. There is 
a very extensive bibliography covering tech- 
niques and counselor training, and counselor 
competencies. Teachers of counselor courses and 
counselors in high school will find this a most 
important and suggestive book to read 


Sims, VERNER M. Sims SCI Occupational Rat- 
ing Scale. Yonkers, New York World 
300k Company 1952. Specimen Set, $0.35. 
The Social Class Identification (SCI) Occu- 

pational Rating Scale is an instrument designed 

to reveal the level in social structure—i.e., the 
social class—with which a person identifies him 
self. The Scale consists of a list of forty-two 
occupations, representative of varying levels of 
socio-economic status. It is designed for use 
with high school and college students as well 
as adults. Individuals rate themselves on four 
levels. Norms are given. Specimen Set includes 
Key, Manual, and Test. 


Watson, GoopwIn AND GLASER, Epwarp May- 
NARD. Watson-Glaser Critical Thinking Ap- 
praisal. Yonkers, New York: World Book 
Company, 1952. Specimen Set, $0.35. 


This test is designed to provide problems and 
situations which require the application of some 
of the important abilities involved in critical 
thinking. The test consists of 99 items divided 
into the following subtests: Inference Recogni- 
tion of Assumptions, Deduction, Interpretation, 
and Evaluation of Arguments. Norms are given 
for the test. Specimen Set includes Test, Key, 
Manual, and Class Record. 


Cuitpe, V. Gorvon. Social Evolution New 
York (20 E. 70th Street): Henry Schuman, 
Inc., 1952. 184 P. $3.00. 

Social Evolution comprises the 1947-48 Josiah 

Mason Lectures at the University of Birming- 
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ham. Professor Childe is an outstanding author- 
ity in the field of Archaelogy. Social evolution 
has long been considered as being unilineal— 
that a parallelism existed in the development of 
civilizations. Professor Childe, tracing ancient 
cultures comes to a completely different conclu- 
sion based on much assembled evidence, that the 
development of society has been not only by 
divergence and differentiation but also conver- 
gence and assimulation. 

Altogether this is a most readable account of 
the research activities and ¢donclusions of an 
outstanding scientist in the field of archaelogy 
and anthropology. 


DANIELS, FARRINGTON AND SMITH, THoMAsS M. 
(Editors). The Challenge of Our Times. 
Minneapolis, Minnesota (426 South Street) : 

Burgess Publishing Company, 1953. 364 P. 

$3.50. 

The Challenge of Our Times is based on the 
course Contemporary Trends in Modern Educa- 
tion at the University of Wisconsin. In short, 
well-written chapters a number of University of 
Wisconsin professors analyze the world’s social 
and political problems and the _ responsibilities 
of leadership inherited by the United States. 

Part One discusses Science Is Everybody’s 
Business (Fission, Fusion, and Sunlight; Ex- 
ploring Atom; Exploding the Atom; Science 
Has a Long History; The Inside of Research; 
Putting Science to Work Controlling the Bomb; 
Controlling Science in the United States; Con- 
trolling Science in Russia.) Part Two dis- 
cusses Nations in Turmoil (Man Moulds the 
World; Mouths to Feed; World Patterns in 
Politics and Geography; Russia and the Com- 
munist Way of Life; The Way We Think In 
the Democratic West; Troubles in Europe; 
Asia Emerges; Colonial Peoples in Transition). 
Part Three discusses Our World Community; 
Part Four What the United States Can Do; 
and Part Five What We Can Do. There is a 
selected bibliography for each of the five parts. 
Dr. Daniels, a contributor of several chapters, 
served as President of the American Chemical 
Society in 1953. 


Moopy, Georce F. The Teacher Manages the 
Class. Minneapolis: Burgess Publishing Com- 
pany, 1950. 93 P. $2.00. 


The Teacher Manages the Class is a hand- 
book for use with student teachers. It was tried 
out with many student teachers over a long 
period of years before publication and the pub- 
lished edition has been even more popular. The 
purpose of the handbook is to orient the inex- 
perienced teacher to the surroundings of the 
classroom, to help the teacher with the prob- 
lems of classroom management and instruction, 
and to develop a desire for further professional 
growth. 

Topics discussed include the function of edu- 
cation, educational psychology, the teacher, the 
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child, subject matter, lesson planning, teaching 
techniques, testing and raeasuring, school routine, 
school bookkeeping, classifying pupils, promoting 
and marking pupils, the school program, guid 
ance, school, laws, and making oneself efficient 
and independent. 

The author is professor of education and di 
rector of teacher training at the State Teachers 
College, Salem, Massachusetts. 


FiscHER, Huco, SwHAwsotp, DEAN R., AND 
Woutrorp, Paut R. Individual and Dual 
Stunts. Minneapolis: Burgess Publishing Com 
pany, 1952. $2.50. 


Slightly less than two hundred individual and 
dual stunts are described, suitable for boys at 
the junior-senior high school level. Each stunt 
is photographed showing exactly how the stunt 
is performed. Usually there is one stunt to a 
card, but some cards show two, and rarely 
three stunts. Many excellent stunts that all 
boys like to do are shown. Mr. Fischer and Mr 
Shawbold are instructors in physical education 
in the Marshall High School in Minneapolis. 
The photographs are by Mr. Wohlford, Audio 
Visual Coordinator for the Southwest High 
School in Minneapolis. 


Rutstrum, Carvin. Way of the Wilderness. 
Minneapolis: Burgess Publishing Company, 
1952. 193 P. $2.50. 


Way of the Wilderness is a complete camping 
manual, a how-to-do-it camping guide. It is 
based on personal experiences, observations, and 
talks with many campers. The author is Di- 
rector of Wilderness Camping, The Lake Hubert 
Minnesota Camps. Common sense based on ex 
perience is the basis for the information. Camp- 
ers, scout leaders, and those living or planning 
to live out of doors will find this a most prac- 
tical guide. Seemingly nothing has been omitted. 
Twenty-seven pages are devoted to wilderness 
recipes and menus. 


SpeAR, Marion R. Keeping Idle Hands Busy. 
Minneapolis: Burgess Publishing Company, 
1951. 96 P. $1.75. 


Keeping Idle Hands Busy is directed toward 
occupational therapists, teachers, camp leaders, 
housewives, and others interested in’ working 
with their hands. Directions are given for the 
making of many things out of various kinds of 
cloth, paper, wood, and all sorts of native prod- 
ucts. Numerous illustrations accompany the 
textual material. 


Rept, Fritz, AND WINEMAN, Davin. Children 
Who Hate. Glencoe, Illinois: The Free Press, 
1951. 253 P. $3.50. 


The experiences and observations on the basis 
of which this book was written were primarily 
gathered in three projects: The Detroit Group 
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Project, the Detroit Group Project Summer 
Camp, and Pioneer House, especially the latter. 
Pioneer House was made possible by the Junior 
League of Detroit and covered a period of nine- 
teen months from December 1, 1946 to June 
23, 1948. It involved ten boys ranging in ages 
from eight to eleven. They were children 
“nobody wanted,” not even their parents, rela- 
tives, and even the schools. None were desig- 
nated as physically handicapped nor as mentally 
defective. 

Pioneer House was under the direction of the 
writers operating under the auspices of the 
Wayne University School of Social Work. The 
boys were definitely delinquents that parents and 
schools had given up as absolutely hopeless in 
so far as they were concerned. The most seri 
ous trouble was the large quantities of Hate 
possessed by the different boys. The_ authors 
present the underlying philosophy and psychology 
of the treatment carried out, with anecdotal 
records of what happened in individual cases. 
The one main reason for the boys becoming de 
linquents and dominated by Hate for everything 
and everybody, originated with the parents and 
the home. Some progress was made in changing 
the boys’ attitudes, but it was a very slow, dis 
heartening process. Unfortunately, Pioneer 
House had to be closed because of lack of 
finances. It is too bad the project could not 
have been carried on over a long period of years. 

The study has implications for parents, teach- 
ers, and social workers. Undoubtedly many prob- 
lem children are so because of possession of 
lesser degrees of hate than the boys of Prioneer 
House. 


Rept, Fritz AND WINEMAN, Davin. Controls 
from Within. Glencoe, Illinois: The Free 
Press, 1952. 332 P. $4.50. 


Controls from Within explains techniques for 
the aggressive child used by the authors at 
Pioneer House. a residential treatment of se- 
verely disturbed preadolescent boys. Like the 
author’s earlier book Children Who Hate, this 
book is concerned with the problem of the break- 
down of behavior controls of children. Five 
ego-disturbed boys are the central theme of this 
book. It would be difficult to find more aggres- 
sive, ego-centered preadolescent boys. Recogniz- 
ing that ordinary methods of control and pun- 
ishment would not only accomplish nothing but 
would actually be positively harmful, the writers 
and their assistants, showing remarkable un- 
derstanding, patience, and sympathy, carry out 
their implicitly believed philosophy that controls 
of conduct and behavior in individuals should 
come from within. With great patience and 
many and seemingly continuous discouragements, 
the authors resolutely put their philosophy .and 
beliefs to the acid test. Unfortunately, for lack 
of funds, Pioneer House had to be closed in the 
midst of the treatment which had begun to 
shows signs of real accomplishment. Many 
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anecdotal incidents, often shocking to the reader, 
are interspersed with the reading material. 

The study has important implications for 
treatment of normal children. Teachers, parents 
and social workers can profit from a reading 
of this most unusual book. Altogether, this is 
a significantly different book. The best type of 
control of behavior is the inner controls eacl 
individual builds within himself. 


McConne.t, T. R. (Chairman). General Edu- 
cation. Chicago: University of Chicago Press, 
1952. 377 P. $2.75. 


This is Part I of the Fifty-First Yearbook 
of the National Society for the Study of Edu 
cation. In recent years much has been written 
about general education in college and much 
curriculum revision has been effected. Many 
course innovations have been made to meet the 
assumed newly discovered needs for general edu 
cation. At the present time general education 
is in a sort of transition stage after the earlier 
hurly-burly 

This book assesses the earlier development 
of the general education movement and _ re 
examines many facts of its present status Al 
together this book presents an analytical, con 
prehensive overview of the whole general edu 
cation movement. Some of the chapters and 
contributors are: General Education—an Analysis 
by T. R. McConnell; The Philosophical Founda- 
trons of General Education by Harold Taylor; 
Psychological Foundations of General Education 
by Stephen M. Corey; Social Foundations of 
General Education by Robert J. Havighurst; 
The Humanities in General Education by Clat 
ence H. Faust; Social Science in General Edu 
cation by Arthur Naftalin; The Natural Sciences 
in General Education by Louis M. Heil; Genera 
Education for Students by Malcolm S$. MacLeon 
and Ester Rauschenbush; Evaluation in Genera 


Education by Ruth E. Eckert; Organisation and 
Administration of General Education by A. J 
Brumbough and C. Robert Pace; and 7h 
Preparation of College Teachers for Genera 


Education by Karl W. Bigelow. 


Seay, Maurice F. (Chairman). The Commu 
nity School. Chicago: The University of 
Chicago Press, 1953. 364 P. $2.75 


This is Part II of the Fifty-Second Yearbook 
of the National Society for the Study of Educa 
tion. As in other yearbooks of the Society, a 
number of individuals have made contributions 
The community school is defined as “a school 
that has two distinctive emphases—service to the 
entire community, not merely to the children of 
school age; and discovery, development, and 
use of the resources of the community as part 
of the educational facilities of the school—a 
community school is a school which has con- 
cerns beyond the training of literate “right- 
minded,” and economically efficient citizens who 
reflect the values and processes of a particular 
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social, economic, or political setting—it is di- 
rectly concerned with improving all aspects of 
living in the community. 

Many examples of community schools. are de- 
scribed—both here and abroad. Some of the 
major topics considered in this comprehensive 
overview of the community school are: The 
Community School—New Meaning for an Old 
Term; American Communities; Community 
School Concepts—A Critical Analysis; Selected 
Studies Relating to Community Schools; The 
Program of the Community Schools; The Pro- 
gram, Staff, Organization and Administration 
and School-Building Facilities of the Commu- 
nity School; The Michigan Community School 
Concept; and Overcoming Barriers to the De- 
velopment of Community Schools. 

In general, the various contributors seem to 
think this idea of community schools is a grow- 
ing one, offering much hope for the future. 


Brink, WiLt1AM G. Adapting the Secondary- 
School Program to the Needs of Youth. 
Chicago: The University of Chicago Press, 
1953. 316 P. $2.75. 


This is Part I of the Fifty-Second Yearbook 
of the National Society for the Study of Educa- 
tion Yearbook. It would seem that this Year- 
book is especially timely and should be of the 
greatest significance to many groups of educa- 
tors—all secondary teachers, coun$elors, —cur- 
riculum workers, school administrators, college 
teachers of secondary education courses, science 
textbook writers, and so on. If there has been 
any one theme more stressed in recent years 
when secondary schools have been under con- 
sideration it would seem to be “the needs of 
youth.” Hence the timeliness of this authorita- 
tive comprehensive treatise of adapting the sec- 
ondary-school program to meet the needs of 
youth. Undoubtedly this yearbook will receive 
widespread and intensive consideration in the 
years that lie ahead. 

Chapter headings and contributors include: 
The Youth—Needs Motive in Secondary Edu- 
cation by William G. Brink; Determining the 
Nature of the Needs of Youth by Camilla M. 
Low: How Youth Learn to Meet Their Needs 
by Paul E. Ejiserer and Stephen M. Corey; 
Discovering the Extent to Which Youth Needs 
Are Being Met by J. Dan Hull and Howard 
Cummings; The Role of the School Adminis- 
trator in Developing Educational Programs for 
Youth by James H. Cherry; Developing a Plan 
of Action for Improving Programs for Youth 
by Maurice R. Ahrens; Designing Programs to 
Meet the Common Needs of Youth by Harold 
Alberty; Designing Programs to Meet the Spe- 
cial Needs of Youth by Robert S. Gilchrist 
and Robert J. Forbes; Extra-Class Needs of 
Youth by J. Lloyd Trump; Providing for Work 
Experience and Outdoor Activities by Wilson 
H. Ivins; Guidance to Meet the’ Needs of Youth 
by Ruth Strang; Translating Youth Needs into 
Teaching Goals by Ralph W. Tyler; Adapting 
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Classroom Activities to the Needs of Youth by 
Nadine I. Clark and Gertrude M. Aitchison; 
Evaluating Progress Toward the Satisfaction of 
Needs by Verner M. Sims; Education of Teach- 
ers to Meet the Needs of Youth by J. G. 
Umstattd; and Characteristics of a Secondary 
School Meeting the Needs of Youth by Will 
French. 


Knapp, Ropert H. AND GREENBAUM, JOSEPH ] 
The Younger American Scholar: His Col- 
legiate Origins. Chicago: The University of 
Chicago Press, 1953. 121 P. $3.00. 


The Younger American Scholar: His Col- 
legiate Origins presents findings which show the 
direct relationship between the individuals choice 
of an undergraduate school and his success in 
various fields oi advanced study. This book, 
resulting from research conducted at Wesleyan 
University under a grant from the Fund for 
the Advancement of Education, is a unique com- 
parative study of the relative achievement of 
some six hundred American undergraduate in- 
stitutions in the production of those individuals 
who have won post-graduate academic distinction 
over the last six years, 1946-51. 

The study was carried out in two phases. 
First the authors compiled a roster of more 
than 7,000 students whose graduate school work 
show some mark of scholastic distinction. The 
second phase of the study was begun by com- 
puting a series of indexes expressing the rate 
per thousand at which such persons appeared 
among the total number of graduates of approxi- 
mately six hundred undergraduate colleges and 
universities. 

Among the significant findings were these— 
location: Those of the Far West and South 
produce relatively few; tuition: those with high 
tuition produce a greater number; campus social 
life: those with no active fraternity systems 
produce more scholars; type of administration: 
privately controlled nondenominational institu 
tions are consistently very high in production, 
while those of Catholic affiliation are consist 
ently low. Public and Protestant affiliated in 
stitutions occupy a middle ground. Women col- 
leges and coeducational colleges rank relatively 
low. California Institute of Technology and 
Massachusetts Institute of Technology rank very 
high. 

All in all, this is a very important study. It 
should be of great interest and value to every 
type of institution of the college level as well 
as of great importance to parents who have chil 
dren about to enter college. 


CENTRAL ASSOCIATION OF SCIENCE AND MATHE- 
MATICS TEACHERS. A Half Century of Science 
and Mathematics Teaching. Oak Park, Illinois 
(Box 408) : Central Association of Science and 
Mathematics Teachers, 1950. 197 P. 


This book summarizes the significant develop- 
ments in the teaching of science and mathematics 
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during the first half of the twentieth century, 
and an account of the development of the Cen- 
tral Association of Science and Mathematics 
Teachers and the part it has played in these 
developments. And a remarkable half century 
it has been both in the field of mathematics 
education and science education. The CASMT 
has had a very important part in this half-century 
accomplishment. 

The five divisions of this publication and the 
contributing authors: Central Association and 
the Journal by Edwin W. Schreiber and Glen 
W. Warner; Mathematics by Ernst R. Breslich; 
Biological Science by Jerome C. Isenbarger and 
John C. Mayfield; The Physical Sciences by Ira 
C. Davis, Allen F. Meyer, Katherine Ulrich 
Isenbarger, and Milton O. Pella; and The Prepa- 
ration of Teachers by G. P. Caboon and J. S. 
Richardson. 

This book constitutes an unusually fine con- 
tribution not only to the development and work 
of the Central Association of Science and Mathe- 
matics Teachers but also to the accomplishments 
in the fields of the teaching of mathematics and 
the natural sciences during the first half of the 
twentieth century. 


Fenr, Howarp T. (Editor). The Learning of 
Mathematics. Washington, D. C. (1201 Six- 
teenth Street N.W.): The National Council 
of Teachers of Mathematics, National Educa- 
tion Association, 1953. 


The theory and practice of Mathematics is 
discussed in The Learning of Mathematics. This 
is the Twenty-First Yearbook of The National 
Council of Teachers of Mathematics. Many 
writers have contributed the various chapters. 
Much of the material is as applicable to science 
teachers as it is to teachers of mathematics- 
problem solving, provisions for individual differ- 
ences, formation of concepts, transfer of learning, 
and so on. 

The eleven chapters are: theories of learning 
related to the field of mathematics, motivation 
for education in mathematics, the formation of 
concepts, sensory learning applied to mathematics, 
language in mathematics, drill and_ practice, 
transfer of training, problem-solving in mathe- 
matics, provisions for individual differences, 
planned instruction, learning theory and the im- 
provement of instruction. 

The practical as well as the theoretical is 
emphasized. There are excellent bibliographies 
found at the end of each chapter. Altogether 
this is one of the finest Yearbooks that has been 
published by the National Council of Teachers 
of Mathematics. 


MARGUERITE AND JAmison, Outs G. 
New York: McGraw-Hill Book 
$5.00. 


MALM, 
Adolescence. 
Company, 1952. 512 P. 
Adolescence is designed for teachers, parents, 

and others who work with teen-agers. It is 

unusually well-written, inspirational, informa- 
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tional. It is one of the most readable books in 
this area. It will serve excellently as a college 
textbook for courses dealing with adolescents 
and for a reference in college psychology and 
high school psychology courses. Guidance teach- 
ers and counselors will find it a source of much 
practical information. Classroom helps follow 
“ach ~«ochapter: suggestions for reminiscences 
which will enlighten the student and the class 
on the topic being discussed, suggestions for 
panel discussion and general classroom discus- 
sions, list of motion pictures, and bibliography. 

Part one discusses the adolescent and his 
world. It tells who the adolescent is, why we 
should study him, and what the “world of the 
adolescent” is like. 

Part two considers the adolescent and _ his 
adjustment. Aspects of the teen-agers adjust- 
ment discussed are the physical, the heterosexual, 
the social, the emotional, the spiritual, the 
mental hygiene, and the vocational. Part three 
considers the major influences on the adolescent 
the home, the community, and the school. 


MACOMBER, FREEMAN GLENN. Teaching in the 
Modern Secondary School. New York: Mc- 
Graw-Hill Book Company, 1952. 348 P. $4.25. 


Teaching in the Modern Secondary School 
reflects the great changes which have taken place 
in recent times in both the philosophy and _ the 
curriculum of secondary education. These 
changes have resulted from increased under- 
standing of the nature and needs of the pupil 
and social group in which he lives and _ the 
growing determination of educators to make the 
secondary school a real force in the education 
of youth for effective living in a highly dynamic, 
democratic society. 

This book has been written primarily with 
the inexperienced teacher in mind. The aumer 
ous illustrations of practices have been carefully 
The emphasis is on a pupil 


selected. centered 
rather than a subject 
trol, the guidance and evaluation of the dete 
mination of pupil growth and the teacher effec 
tiveness are discussed at length. 

Altogether this text 
practical and modern in approach to the prob 
lems of high school teaching 


centered classroom con 
unusually 


seems to be 


Measurement in Education. New 
Book Company, 1953 


Jorpan, A. M. 
York: McGraw-Hill 
533 P. 

This book emphasizes the place of measure 
ment in the whole educative process. The book 
may be used in classes of elementary or secondary 
teachers, or both. Measurement and evaluation 
are considered at both levels. 
first the general problem of measurement, char 
acteristics of measuring instruments, construct 


Part One considers 


ing achievement tests and specific tests in differ 
ent subject-matter areas. These areas include 
reading, spelling, writing, language and _ litera- 
ture, social sciences, foreign languages, mathe- 
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matics, business education, fine arts and manual 
arts, physical education and health, and science. 
The chapter on science discusses aims and ob- 
jectives of science teaching, tests in elementary 
science, biology, chemistry, physics, general sci- 
ence, and special science tests. A number of 
illustrative testing items is included. As in other 
areas, at the close of the chapter is a bibliography 
of names and sources of various tests, a list 
of questions and exercises, and a_ bibliography. 

Part Two considers the measurement of in- 
telligence, both group and_ individual. Part 
Three discusses personality inventories—interest, 
attitudes, and personality traits. Part Four is 
given over to a_ consideration of statistical 
methods 

\ltogether this is rather comprehensive treatise 
of the measurement in education, covering recent 
advances, almost all aspects of school testing, 
numerous examples of test items, suggestions for 
teacher-made tests, and so on. It should be a 
most usable classroom text and practical for 
the average classroom teacher. 


RicHey, Ropert. Planning for Teaching. New 
York: McGraw-Hill Book Company, 1952. 422 
P. $4.75. 


Planning for Teaching is a different text for 
the introductory course in education. It has 
long been the opinion of the reviewer that the 
introductory course is in many ways one of 
the most important of all education courses 
taken by a student in his professional training. 
Many texts used in this introductory course do 
not seem to meet the rea/ needs of the prospec- 
tive teachers. Many texts are more or less stereo- 
typed. But here is a book that is truly different 
Maybe it is the kind of a book that meets many 
of the real needs of prospective teachers. So 
different is this book it may be that many teach- 
ers will hesitate to use it. To the reviewer, it 
seems to be the very best text for the introductory 
course in education that he has ever examined. 
\ good feature of the book is that it permits 
the grouping of both prospective elementary 
teachers and secondary teachers in one class to 
the mutual benefit of both groups. 

Emphasis is placed upon student self-analysis 
and evaluation. Part One considers some as- 
pects of planning in chapters dealing with plan- 
ning a career in education, some potential values 
iti teaching competencies for teaching, certifi 
cation and professional education of teachers, and 
personal growth toward teaching. 

Part Two analyzes some economic aspects of 
teaching such as salaries of teachers, other 
economic factors, and opportunities in teaching. 
Part Three discusses some conditions and trends 
in our public schools such as what teachers are 
like, the teacher’s work and school organization 
and finance. Part Four discusses the education 
of our children and such aspects as the teacher 
and the pupil, education outside of school, and 
the function of the school today. Part Five 
considers your plans and the future. 
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Many concrete illustrations are included with 
many charts and self-testing evaluations. There 
is an excellent list of educational films suitable 
for use with the textbook. Well-selected bib- 
liographies are found at the end of the various 
chapters. 

Professor Richey is Director of Student Teach- 
ing in the Elementary Schools, Indiana Univer- 
sity, Bloomington, Indiana. 


KIRKENDALL, Lester A. AND ZERAN, FRANKLIN 
R. Student Councils In Action. New York 
(280 Madison Avenue) : Chartwell House, In 
1953. 240 P. 


Fundamental basic philosophy of student par 
ticipation as expressed through the student council 
is the major thesis of this book. The mechanics 
of directing or participating in student council 
activities does receive quite adequate treatment 

The book is a_ well written, authorita 
tive and sometimes critical commentary on 
the manner in which many student-participa 
tion programs function. Often democracy in 
school organizations is non-existent. The book 
is based on the authors’ experiences in working 
with student councils from the elementary school 
through the college level. Dr. Kirkendall is 
associate professor of family life education at 
Oregon State College and Dr. Zeran is Dean 
of the School of Education and Director of the 
Summer School at Oregon State College. 

Textual material includes the results of a sur- 
vey of a number of high schools across the 
country to determine present practices in rep- 
resentative high schools. Excerpts of practices 
in various schools are found both in the textual 
material and in the appendix. 

This is a most worthwhile book for those 
teachers who are teaching in schools having some 
form of student-council, for those teachers whose 
school might initiate such development, and for 
all persons desiring a better understanding of 
the basic philosophy of student councils. 


Frecps, Morey R., Gotpperc, JAcop A. AND 
KILANDER, Howcer F. Youth Grows int 
Adulthood. New York (280 Madison Ave- 
nue): Chartwell House, Inc., 1951. 246 P 
$2.88. 


This is a book to be read as supplementary 
reading by teen-age youth or to be used as a 
text or as supplementary reading for courses in 
family living, personality development, “com 
mon-learnings,’ and so on. It is written for 
youth. The authors attempt to answer many 
of the questions and problems of teen-agers 
Numerous questions are found in each chapter 
that young people often ask or wonder about. 

Chapter headings include: You Can Belong, 
Looking Your Best, Dating Is Fun, Reaching 
Maturity, Your Inheritance, Human Reproduc 
tion, The Family, Choosing a Mate, Engagement, 
and Marriage and Parenthood. 

Dr. Fields is Director of Health Education 
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Curriculum in New York University. Dr. Gold- 
berg is Director of the Social Hygiene Division 
of the New York Tuberculosis and Health As- 
sociation. Dr. Kilander is Specialist for Health 
Education in the U. S. Office of Education. 

Altogether, the book is well-written, authorita- 
tive, and should appeal to teen-agers and teachers. 


ScHWEBEL, MILTON AND Harris, ELLA TRrEAs. 
Health Counseling. New York (280 Madison 
Avenue): Chartwell House, Inc., 1951. 238 
P. $3.00. 


The purpose of this book is to teach profes- 
sional workers how to help their pupils deal 
with problems of adjustment resulting from ill- 
ness, physical defects, or misconceptions about 
physiological processes. Emphasis is placed upon 
the need of client participation in the problem 
solution so that appropriate action will follow. 
Illustrations, adding much to the interest and 
value of the book, are based on the authors’ 
experiences. The book is based on a course in 
health counseling taught by the authors—in the 
School of Education, New York University. 
The last named author is an M.D. 

The book is well-written, practical and should 
be of great value to counselors including health 
counselors, physical education and health teach- 
ers, guidance workers, and to teachers in general. 


ZERAN, FRANKLIN R. (Editor). Life Adjust- 
ment—Education in Action. New York (280 
Madison Avenue): Chartwell House, Inc., 
1953. 541 P. $6.50. 


The Life Adjustment Education for Youth 
Commission came into existence in 1947 and 
since that time has held a number of conferences 
and has had a number of publications. All edu- 
cation is seen as a process of life adjustment 
education rather than a prior emphasis on col- 
lege preparation or skilled-trades education. 

Basic assumptions of life adjustment education 
include the following: (1) Life Adjustment edu- 
cation is for All children; (2) It is in accord 
with recent major developments in general edu- 
cation, vocational education, and guidance; (3) 
The unique aspects of life adjustment education 
are (a) its utilization of the potential contribu- 
tions of both general education and vocational ed- 
ucation and (b) its emphasis on actual accom- 
plishments; and (4) The full power of life 
adjustment education will be developed at the 
local school level. 

The twenty-four chapters of this volume have 
been written by authorities in their fields or 
in the area of life adjustment education. There 
are chapters in each of the major subject matter 
areas. Dr. Philip G. Johnson of Cornell Uni- 
versity contributed the chapter on Science in 
Life Adjustment Education. Other chapters in- 
clude such aspects as: Developments in Second- 
ary Education, Life Adjustment Education in 
Action, 1944-1952; Objectives of Life Adjust- 
ment Education, Life Adjustment and Elementary 
Education, The Curriculum in Life Adjustment- 
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Education, Life Education and the Community, 
The Cocurriculum in Life Adjustment Education, 
Work Experience Programs in Life Adjustment 
Education, Instructional Materials for Life Ad- 
justment Education, and Putting the Program 
into Action. 

Altogether this volume is a very valuable con- 
tribution to teachers and administrators, authori- 
tative, well-written, and in an area now receiving 
major attention in curriculum reconstruction. 


ZERAN, FRANKLIN R. (Editor). The High 
School Teacher and His Job. New York 
(280 Madison Avenue) : Chartwell House, Inc., 
1953. 282 P. 

A number of authorities in education have 
contributed various chapters in this most inter- 
esting and well-written book. The book con 
tains much practical and interesting information 
both to prospective and to inservice high school 
teachers on the job. The book should serve 
both as a college text and as a professional 
book for active high school teachers. 

Chapters and contributors are: The Job of the 
Teacher by Chandois Reid, The Status and 
Future of Teaching as a Profession by Ray C. 
Maul, The Teacher and His Relations with the 
Faculty by William A. Black, The Teacher's 
Role in the Guidance Program by Ramon L. 
Charles, The Teacher and the Principal by A 
John Bartky, The Teacher and His Supervisor 
by Edwin J. Brown, The Teacher and the Com- 
munity by Harold R. Bottrell, The Teacher and 
the Curriculum by John W. McFarland, and 
In-Service Growth and Development by John 
A. Dotson. 


Symposium. Public Schools a Top Priority 
Washington, D. C.: Educational Policies Com 
mission, National Education Association. 1951 
15 P. $0.15. 


Education should be a top priority but is not. 
One could be very cynical about public support 
and interest in education. There are literally 
hundreds of thousands who see very little use 
in spending perfectly good money to educate 
some one else. Aren't they themselves the per- 
fect example of no need for wasting more money 
in education—aren’t they making salaries that 
makes teaching pay seem a mere pittance, and 
all of this higher pay for themselves is proof 
positive of their superiority in ability over highly 
educated persons (they recognize the teacher's 
superior education, in general). If teachers pos- 
sessed any real ability they wouldn’t be teachers, 
either. How few business men (and even 
laborers) would work for salaries paid teach 
ers—positions necessitating long years of expen- 
sive training. 

In World War IT, 659,000 men were rejected 
by the Army on account of educational defi- 
ciencies. Another 300,000 had to be taught to 
write simple sentences. 

The need for teachers has been and still is 
great. But as in the past, we will “muddle 
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through” some way and the American public 
will be complacently satisfied to have once again 
proved that the situation was not nearly as 
serious as the school people claimed—aren’t 
they always yelling about poor pay and insuff- 
cient teachers to fill positions—and think of 
the taxes that were saved! This attitude is not 
true of many business men, lay leaders, and 
labor chiefs but it is true of a majority. Other- 
wise, salaries would be made attractive enough 
to hold well qualified persons in teaching, haye 
desirable and adequately equipped classrooms, 
plenty of instructional aids, and decent size 
classes. The actual conditions are all, too often, 
downright pitiful. 


Symposium. Citizens and Educational Policies. 
Wasitington, D. C.: Educational Policies Com- 
mission, National Education Association, 1951. 
19 P. $0.15. 


This pamphlet lists principles, needs, resources, 
and recommendations, relating to citizens and 
educational policies. It is an excellent publica- 
tion for teachers, school administrators and lay- 
men alike in deciding what is best for America 
in regards to educational policies. 


Symposium. The 1952 “PR” Guide. Washing- 
ton, D. C.: Division of Press and Radio Rela- 
tions, National Education Association, 1952. 
32 P. $0.15. 


This is a where-to-look handbook of aids for 
the school public relations program. It includes 
reference books, pamphlets, leaflets, motion pic- 
tures, film strips, radio transcriptions, radio 
scripts, special aids, and a list of helpful 
organizations. 


NATIONAL EpucaTion Association. Proceedings 
of the Ninetieth Annual Meeting Held at 
Detroit, Michigan June 29-July 4, 1952. Wash- 
ington, D. C.: National Education Association, 
1952. 448 P. 

Volume 90 summarizes the proceedings of the 
Detroit meeting. Included are the addresses be- 
fore the Representative Assembly: Fundamentals 
for Todays Education by J. Cloyd Miller, Ou 
Opportunities and Challenge by Willard E. 
Givens, The Centennial Action Program by Joy 
Elmer Morgan, Our Religious Heritage by 
Reverend Bryan Hall, A Straight Look at Our 
Educational Needs by Earl J. McGrath, A Re- 
port On the World Organization of the Teaching 
Profession by William F. Russell, The World 
Today by Quincy Howe, The Present Educa- 
tional Emergency by Mrs, Newton P. Leonard, 
Greetings from the American Legion by Don 
Wilson, Relationships Between Puerto Rico and 
the United States by Virgilio Brunet, Public and 
Private Education by Agnes E. Meyer, Religion 
and the Public Schools by Charles P. Taft. 

Included are minutes of business meetings, 
notes from various N. E. A. departments, annual 
reports, and association records and information. 
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NATIONAL Epucation AssociATion. Proceedings 
of the Ninety-First Annual Meeting Held 
at Miami Beach, Florida, June 28-July 3, 1953 
Washington, D. C.: National Education As- 
sociation, 1953. 415 P. 


The Proceedings includes all of the addresses 
made at the numerous meetings by the various 
speakers as well as verbatim records of the busi 
ness sessions. The addresses include taiks by 
Sarah C. Caldwell, President of the N.E.A.; 
William G. Carr, Executive Secretary of the 
N.E.A.; Walter F. Tunks, Rector of St. Paul’s 
Episcopal Church, Akron, Ohio; W. R. Thomas, 
Superintendent of Schools, Dade County, Florida; 
Mrs. Newton P. Leonard; Lewis K. Gough, 
National Commander of the American Legion; 
Herbert Brownell, Attornéy General of the 
United States; Henry H. Hill, President of 
George Peabody College for Teachers; and Nor 
man Cousins, Editor of Saturday Review. 

There are brief statements about each of the 
various departments of the N.E.A.; financial 
reports ; charter; bylaws; standing rules calendar 
of meetings officers; delegates; necrology list; 
proposed headquarters and new buildings. 


Mann, Horace. Ninth Annual Report; Tenth 
Annual Report. Washington, D. C.: Hugh 
3irch-Horace Mann Fund, National Education 
Association, 1952. 158 P. 254 P. $1.00 each. 
These reports cover the years 1845 and 1846 

and were made to the Legislature of the State 
cf Massachusetts for the Board of Education by 
the Secretary of the Board, Horace Mann. 
These reports, as well as the previous ones, are 
important historical documents depicting to a 
large degree, the development of American edu- 
cation. They are very readable reports and the 
best of their kind ever made. Horace Mann 
stands out as one of the truly great educators 
in American education. Few educators have 
been able to write with greater facility and 
clarity. The re-publication of these reports and 
making them available to individuals and librar- 
ies is an important contribution to American 
education. 


MANN, Horace. Twelfth Annual Report. Wash- 
ington, D. C.: Hugh Birch-Horace Mann Fund, 
National Education Association. 156 P. $1.00. 


This Twelfth Annual Report of Horace Mann 
covered the year 1848. It was prepared after 
Mann resigned his secretaryship and reviews 
the changes in education in Massachusetts dur- 
ing the twelve years of his service. It is an 
eloquent plea for education. 

As the reviewer has previously said in review 
of some of the previous Reports, they are among 
the most important and interesting documents 
on American education ever written. This one 
is no exception. No man ever had a greater 
interest and faith in the worthwhileness of 
American Education and American Public 
Schools than did Horace Mann. No writer has 
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ever exceeded his ability to state the case for 
free public education or written about it more 
interestingly. A considerable part of this Re- 
port discusses religion in the public schools. 


Hoy.Lanp, Joun S. They Saw Gandhi. Wash- 
ington, D. C.: The Hugh Birch-Horace Mann 
Fund, The National Education Association, 
1953. 80 P. $1.00. 


Gandhi has been acclaimed the greatest man 
of the first half of the Twentieth Century. This 
is the story of India’s spiritual and _ political 
leader as seen through the eyes of his con- 
temporaries. The contributions: We Saw 
What He Did About Race Oppression, I Saw 
What He Did About Landlordism, I Saw 
What He Did About Industrial Exploitation, 
I Saw What He Did About Over-Taxation, | 
Saw What He Did About Drunkenness, I Saw 
What He Did About Pride, I Saw What He Did 
About the Law, I Saw What He Did About Civil 
War, I Saw What He Did About Monopoly, I 
Saw What He Did About Unemployment, I 
Saw What He Did About Misgovernment, I Saw 
Him Pay the Price of Leadership, and I Saw 
His Approach to Religion. 

There is a chronology of Gandhi's life and 
a bibliography of recommended books on Gandhi. 
This is a most interesting compilation about an 
outstanding person. 


“ASWELL, Hoiuis L. Are the Public Schools 
Trreligious? Washington, D. C.: Horace 
Mann League of the U. S. A., National Edu- 
cation Association, 1953. 16 P. $0.50. 


~ 


In this address delivered January 15, 1953 at 
the Fifth National Conference of Church and 
State, the Dean of Teachers College, Columbia 
University states emphatically that the schools 
are not irreligious. He quotes that the “rejec- 
tion of a state religion is not the same as the 
rejection of religion itself.” The schools are 
not making a religion of democrary as some 
individuals have claimed. 

This is an excellent pamphlet on religion in 
the schools and most thoughtful Americans are 
in accord with the viewpoint expressed by Dean 
Caswell. 


Symposium. Mars Hill, North Carolina. Wash- 
ington, D. C.: National Education Association, 
1951. 22 P. $0.35. 

This pamphlet describes a case involving the 
coercion of teachers at Mars Hill, North Caro 
lina, through political pressures. The pamphlet 
describes the history and background of the 
dismissal of ten of twenty-five teachers at Mars 
Hill. Kickbacks were the rule here as they 
were in many other parts of North Carolina and 
in other states of the Union. The writer remem- 
bers when they were once and probably still are, 
common in other states such as Florida, Indiana, 
Texas, Nebraska, Arizona, Illinois and Okla- 
homa. A Committee of the N.E.A. made an 
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investigation of Mars Hill. Its findings and 
recommendations are given in this pamphlet 


Rapoport, ANATOL. Operational Philosophy. 
New York: Harper & Brothers, 1953. 258 
P. $3.75. 


Operational Philosophy is a different book 
on philosophy. Operational philosophy attempts 
to bridge the gap between what we do and what 
we think, to present the relationships between 
ideas and action. The author attempts to apply 
scientific processes in our evaluation judgments. 
The idea is not original with the author but 
is presented in a more understandable manner 
for the educated reader. 

Part I of the book on operational knowledg« 
analyzes the traditional frameworks of thought 
from the operational point of view. Part II 
considers operational ethics, emphasizing that 
such questions have meaning only when they 
involve actual, not merely theoretical courses 
of action. The last part of the book surveys the 
frontiers of operational philosophy and evaluates 
the role of the philosopher in present day living. 
The reviewer particularly enjoyed the chapters 
relating to ethics although the first part relating 
to definitions, values, and causality is most 
interesting. 

Altogether, this is a challenging, stimulating 
book and one that may find more acceptance 
among scientists than among traditional philoso- 
phers. The former will most likely agree that 
scientific methods can be applied even quantita 
tively to problems of ethics and thinking. Opera 
tional philosophy attempts to integrate knowledge 
and action. Many will hail this book as a 
marked contribution in the field of philosophy 


KELLER, FRANKLIN J. The Double-Purpose High 
School New York: Harper & Brothers 
1953. 207 P. $3.00 


It has long been recognized that many an Amer! 


can youth is endowed both with ability in aca 
demic learning and in some vocational field. As 
the author states in the preface “if you add aca 


demic preparation to vocational preparation you 


have Education, in large letters.” Many high 
schools do afford pupils both adequate academi 
and vocational opportunities. These are the so 
called dual-purpose schools. However, many (es 
timated to be about ten per cent) American youth 
does not have such opportunities and thus out 
society fails to utilize the unusual talents otf 
many potentially talented youth and the youth 
themselves become frustrated and less produc 
tive citizens. The author believes school ad 
ministrators and school boards can do a better 
job in providing dual purpose education than 
many of them are doing today. Practical sug- 
gestions are offered for increasing the number 
of dual-purpose high schools—either as separate 
units or within the confines of one plant. Under 
certain conditions each type of school set-up has 
definite advantages. 
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This book is the result of a widespread co- 
operative study based on criticisms and sugges- 
tions from various groups of public school edu- 
ration as well as laymen. The project was 
carried out by The Edgar Starr Barney Project 
of the Hebrew Technical Institute. Courses of 
studies and stated purposes of many secondary 
schools were examined as a basis for the prepa- 
ration of this book. Considerable attention is 
paid to the problem of how education got into 
schools and quoted passages on how much and 
what kind of vocational education. Courses of 
study in some typical double-purpose schools 
are discussed. One chapter relates anecdotal 
records of students whose secondary school 
background was vocational. The reviewer is 
quite in accord with the philosophy of the author 
as to a real need for many more dual-purpose 
high schools. The author offers much substantiat- 
ing evidence for his major premise. 


FLAuM, LAwreNcE S. The Activity High 
School. New York: Harper & 
Publishers, 1953. 417 P. $4.50. 


3rothers, 


The Activity High School presents the prin- 
ciples and operations of high schools that might 
wholeheartedly operate on the philosophy of 
activity learning. The author quite persuasively 
presents the philosophy of activity learning and 
reviews the experiences of some schools which 
are making experiments in the application of 
this philosophy. The curriculum, guidance, over- 
all structure, and teaching methods of an ac- 
tivity school are discussed and_ concretely 
presented. 

It seems to the reviewer that some secondary 
schools have attempted and are attempting more 
or less successfully to carry out an activity pro- 
gram. However, the author cites no specific 
examples of such programs. Types of units in such 
an activity program from certain high schools 
are included in the descriptive material. The 
implications are quite the reverse as the open- 
ing statement in the blurb says “This is the 
first book to develop for the secondary school 
level the kind of an activity program already 
well established in higher education.” No cita- 
tions of specific schools of higher education 
having well established activity learning pro- 
grams are given. The reviewer in his ignorance 
could not actually recall a single one, yet the 
implication is that such activity program cen- 
tered schools are rather common. There are a 
number of secondary schools that have had or 
do now have such programs. A number of col- 
leges do have rather liberal or modernistic gen- 
eral education programs but that they approach 
the characteristics of being truly activity cen- 
tered schools is another matter. 

All of this is not to say that this is not an 
excellent book. It presents many fine practical 
ideas—ideas that even traditional or present-day 
secondary schools could use. In fact, many 
teachers and schools do use the philosophy and 
techniques advocated. What the author says 
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about many things and activities and subject 
matter areas is most practical and can be used 
within the present-day traditional school. The 
author, in fact, stresses this possibility. There is 
for example a chapter on science experiences as 
well as chapters devoted to other so-called sub- 
ject-matter areas. 

It seems to the reviewer that some educators 
in their enthusiasm for the activity school hurt 
their cause by attacks on the complete failur« 
of the past and present-day traditional high 
schools. They are not the sad-failures that are 
too often pictured. One wishes most sincerely 
that someone would establish such a school as 
the author desires and describes, so it could 
serve as a model for the later establishment of 
other similar schools. This probably could only 
be carried out in a private school or in rare 
circumstances in a college-demonstration or ex 
perimental high school, administered by a man 
with the author’s background and _ philosophy 
assisted by a similarly-minded staff. 

The contribution of such an _ experimental 
model might become the greatest contribution 
to American secondary and public education in 
the ‘nineteenth and twentieth centuries and rank- 
ing such a leader along with Mann, Dewey, and 
other leaders. Such a goal should challenge 
some educator! There seems to be too much 
writing and talking about the wonders of such 
schools and too few or almost no educator who 
attempts to put such fine-sounding theory and 
philosophy into classroom operation. 


MAcConneELL, CHARLES M., MeELBy, Ernest O., 
ARNbDT, CHRISTIAN O., AND BisHop, LESLIE. 
New Schools for a New Culture. New York: 
Harper & Brothers, 1953. 196 P. $3.00. 


This revised edition of a book first published 
in 1943 was rewritten and revised principally 
by Mr. Bishop. Written ten years after the 
first edition, it briefly presents the history and 
philosophy of the original New School and then 
proceeds to examine the developments of the 
last ten years. 

Originally this experiment in education started 
as a joint cooperative enterprise between Evans- 
ton Township High School, Evanston, Illinois 
and the School of Education of Northwestern 
University. 

After the experiment had been successfully 
launched, Northwestern University officially 
withdrew but still maintains an active interest 
in and uses the school for teacher-training pur- 
poses. Originally the experiment was designated 
the “New Unit,” then on expansion it was called 
“New School.” Since 1952 it has been called 
the “Core Program.” 

Chapter I discusses the New School, its origin 
and purposes. Chapter II gives a description 
of the Core Program. Objectives are here given 
as well as an outline of the program for each of 
the four years of the high school. Chapter III 
tells how the Core Program is initiated in each 


of the four levels. This is an especially fine 
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chapter for persons working in Core Programs 
elsewhere and other persons who would like 
to know how such programs are actually started. 
The following chapter describes the program 
under way. Chapter V tells how standards are 
set up—how the program is evaluated. Chapter 
VI states and answers many questions that have 
been asked about the Core Program. This is a 
very stimulating chapter. Chapter VII is an 
appraisal of the program in Evanston Township 
High School. Chapter VIII explains how the 
program uses a neglected resource: parents re- 
turning to school. Chapter IX raises and dis- 
cusses the question of whether the family is a 
help or handicap to schools. Chapter X makes 
suggestions for improvements in teacher educa- 
tion for Core Programs. Chapter XI discusses 
the new teacher. Chapter XI describes the 
emerging patterns of schools of tomorrow. The 
last chapter summarizes the study. 

This is the best and most helpful book on Core 
Programs that the reviewer has examined. Teach- 
ers and administrators in other schools, whether 
in the midst of a similar program of their own, 
or who are merely examining the idea, will find 
this an especially opportune book, describing 
exactly how one most successful program is 
operating. 


TRAXLER, ARTHUR E. AND TOWNSEND, AGATHA. 
Improving Transition from School to College. 
New York: Harper & Brothers, 1953. 165 
P. $275. 


This book is based on a study conducted by 
the Committee on School and College Relations 
of the Educational Records Bureau. Mr. Traxler 
is Executive Director and Miss Townsend is 
Research Associate of the Bureau. 

The authors examine guidance techniques at 
the secondary level and the possibility of a 
wider choice of subject matter in the secondary 
school curriculum which will be deemed as quali- 
fying the student for college entrance. Proce- 
dures of college admissions are examined. Rec- 
ommendations are made for improvement of 
admission requirements to colleges from sec- 
ondary schools. 

The Committee investigated the practices of 
approximately 600 colleges and 1,300 secondary 
schools. Four conclusions drawn from the study 
are: (1) an appraisal of the total personality 
of a student has a greater significance in pre- 
paring and selecting students for college now 
that it had even a decade ago, (2) greater 
flexibility exists in college preparation despite 
the formal statement of unit requirements which 
is still the prevailing pattern of college catalogues, 
(3) more effective modes of communication 
exists between the high school principal's office 
and the college admissions office and (4) the 
wider use of standard tests and cumulative rec- 
ords has given greater reliability to the quantita- 
tive data furnished the college. 

Six general criteria most used in admitting 
students to college are: (1) graduation from an 
accredited high school, (2) a minimun number 
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of prescribed units in designated subjects, (3) 
rank in class or average of secondary school 
marks, (4) recommendation of principal, (5) 
tests of aptitude and achievement, and (6) per- 
sonal qualities, including evidence of good moral 
character. The appendix includes the question- 
naires sent to both the colleges and the secondary 
schools and there is a section briefly describing 
three centuries of college admission practices. 


Hutcuins, Rosert M. The Conflict in Educa- 
tion in a Democratic Society. New York: 
Harper & Brothers, 1953. 112 P. . $2.00. 


One thing can be said with almost complete 
certainly about this latest book by Hutchins 
It is as controversial, or more so, than any of 
his earlier writings. Taking the position that 
there is very little “right” with present-day 
“higher” and public school and private educa- 
tion, Dr. Hutchins proceeds quite vigorously to 
point out the inadequacies in both philosophy 
and education. He attacks at some length a num 
ber of popularly advanced objectives such as 
“adjustment to the environment,” “meeting im 
mediate needs,” “social reform,” the emphasis 
upon vocational education, the emphasis upon 
scientific method, and finally the “doctrine of 
no doctrine.” While he admits the present posi- 
tion of American world leadership, he vigorously 
asserts that this is in spite of, rather than be 
cause of the American system of education and 
the free enterprise system. Since he would 
probably maintain the same for Russian, ot 
Polish, or French, or English world position, 
one would have to come to the conclusion, if 
agreeing with Hutchins, that the kind of edu 
cational systems and philosophies operative in 
the various countries of the world today, have 
an almost nil effect upon the positions of those 
countries in world affairs. Many educators, as 
Hutchins readily admits, violently disagree with 
this position. It is probably needless to point 
out the seeming inconsistencies in Hutchin’s 
philosophy of education, his detestation for Ameri 
can emphasis on power, wealth and the material 
things of life, and the professional positions he 
has held. He asserts that there has been a 
deterioration in philosophy around the world 
“Philosophy is moribund throughout the world 
end Dewey, whose philosophy is not, as I have 
suggested, a philosophy at all.” 

What does Hutchins propose? He says the 
aim of all education, has been from the very 
beginning “to improve man as man.” Society 
is to be improved by the improvement of the 
individuals who compose it. “The prime object 
of education is to know what is good for man,” 
he again states. Can the type of education he 
visualizes be realized today in institutions of 
higher education? He rather regretfully, and 
even pessimistically, admits he sees no possibility 
of our developing the kind of philosophy and 
practice of education he desires. It would have 
to be done through a new type of institution 
rather than through present universities. While 
admitting that much of his philosophy is sound 
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and desirable, it must be admitted some of it 
is also highly visionary and presently impractical. 
And again one wonders why a man of such 
outstanding ability does not initiate the kind of 
institution he says is needed, even if on a very 


modest scale, to show that his ideas have the 
merits he affirms they have. And why be tied 
down or associated with a wealthy foundation 
whose source of income has been derived in 
an educational setting that epitomizes the abso 
lute failure of past and present-day American 
education ! 


Gitutin, Joun (Editor). For a Science of Social 
Man. New York (60 Fifth Avenue): The 
Macmillan Company, 1954. 289 P. $4.00. 

Is a true science of social man _ possible? 
This question has intrigued many persons over 
a period of years. Some believe such a science 
is not only possible but a must. Others believe 
that a social science of man is not possible and 
is only wishful thinking. In this book noted 
anthropologists, sociologists, and psychologists 
discuss this particular question as viewed from 
their own special fields. They believe a social 
science of man is most desirable and can be 
attained. More integration and correlation be- 
tween three fields is needed in both research 
and applied aspects. It is admitted the social 
sciences are far behind the physical sciences. 
Knowledge about man needs to be comprehen- 
sively and coherently organized. Leaders in 
psychology, sociology, and anthropology need to 
pool some of the efforts of their research and 
thinking. This book is an important step in 
that direction. 


Hutton, GRAHAM. We Too Can Prosper. New 
York: The Macmillan Company, 1953. 248 
P. Bedo- 


A book reviewer of the Christian Science 
Monitor has this to say “In a superb piece of 
work, We Too Can Prosper, Graham Hutton 
has taken the mystery of What’s the Matter 
with England? Expertly and with impressive 
analysis he tells the British people that ‘nations 
live as they deserve’ and that it is high time for 
the country to stir into a higher pitch of en- 
thusiasm toward 20th Century methods of eco- 
nomic progress.” The present reviewer agrees 
completely with the above statement that this book 
is superb—a truly grand job of work. It seems 
to be a warm-hearted, friendly appraisal of Ameri- 
can economic life. It is the keenest, most pene- 
trating, accurate appraisal of American life by an 
Englishman made in many years. The book was 
written to show the British what they can learn 
from America’s industrial efficiency. This im 
portant economic study shows Americans what is 
best and most admired in their own economy. The 
book ranges from education to mechanization, 
from consumer’s habits to advertising, from per- 
sonnel relations to the respective roles of compe- 
tition, government regulation and “big business.” 
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The key is the word productivity and Mr. 
Hutton gives a thorough analysis of the many 
factors, both human and mechanical, which make 
possible the extraordinary output of American 
industry. The author states “There is no pecu- 
liarly American secret about the high wages, 
high productivity, and high standards of life 
in America.” He goes on to show that the 
\merican worker turns out two to five times 
as much as the British or West European 
worker, that eight hours’ work buys for an 
American from one and a half to four times the 
quantity of goods that eight hours of work buys 
for a British or West European worker. In 
1951 the gross output of some two hundred 
million souls in Western Europe came to about 
$150,000 millions worth of goods and services 
In the same year, one hundred fifty million 
Americans turned out more than twice that value 
of goods and services. The production of labor 
in America has multiplied by three in the past 
fifty years and is still rising by about one-half 
every ten or fifteen years. The mere increase 
between 1950 and 1951 in American output was 
more than the total output of Britain, yet America 
has only three times Britain’s population and has 
a smaller proportion of all people at work in the 
manufacturing industry. America with fewer 
than twenty-five millions engaged in manufactur- 
ing and only 7 per cent of the world’s population 
produces one-third of all the world’s goods and 
one half of its manufactures. America has 8 
horsepower behind every worker whereas Europe 
has two and a half. 

The basis of this book were the reports of 
66 teams representing management, technicians, 
and operatives, and drawn either from specific 
industries or from experts in certain techniques 
of service to industry generally who went to 
the U.S.A. from Britain to study American eco- 
nomic enterprise. In addition the author, Mr. 
Hutton, knows America quite well personally. 
He lived for some time in Chicago, directing 
the British Information Services in the Middle 
West. He also lectured and broadcasted exten- 
sively in America. 

This is an unusually fine book for all Ameri- 
cans who desire a_ better understanding of 
American econmy as appraised by an unbiased, 
a friendly, sympathetic critic. It seems to the 
reviewer no American writer has done a better 
or even as good a job. The book should be a 
must for all thoughtful Britains interested in 
bettering their own economy. It is unfortunate 
that no Britain has made a similar analysis of 
the American political and social scene. They 
might then better understand the American fear 
of Communism and trends toward socialism. 


CuIsHOLM, Lesitie L. The Work of the Modern 
High School. New York: The Macmillan 
Company, 1953. 542 P. $4.50. 


The central purpose of this college text on 
secondary education is “to develop a clear under- 
standing of each part of the work of the modern 
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secondary school.” Certain topics essential in 
building an effective program of secondary edu- 
cation are discussed. The aim of the first part 
of this book is to give some understanding of 
the background and place of education, especially 
secondary education, in American life. The sec- 
ond part considers what the schools ought to 
teach. The third part aims to clarify the tests 
for setting up and carrying out a vital program 
in harmony with the present day needs of youth. 
The fourth part outlines a plan of action which 
classroom teachers and school administrators may 
use in the task of building the best educational 
programs for their schools. 

With the above indicated emphasis, this text 
is quite different from many of its contemporaries 
in the field. It has a more dynamic approach 
with less emphasis upon a historical approach, 
classroom methods, techniques, testing, unit plan 
ning, and certain activities of teachers. Needs 
of youth, curriculum planning and _ reorganiza- 
tion, and guidance receive more emphasis. Un- 
doubtedly many teachers and students will ap- 
preciate the elimination of much verbage found 
in some texts on secondary education. 

The author is a professor of education at the 
University of Nebraska. 


Lacey, Outver L. Statistical Methods in Ex- 
perimentation. New York: The Macmillan 
Company, 1953. 249 P. $4.50. 


The purpose of this book is to show how 
statistical procedures may be used to secure 
correct answers by way of an experiment. As 
such this is an especially timely and useful work. 
The author uses many illustrations showing how 
statistical procedures are useful or even abso- 
lutely necessary in securing correct answers to 
many different kinds of problems. e.g., how 
effective is the new insecticide? Can sex be 
foretold by use of certain endocrine factors? 
Can smokers actually detect a difference among 
different brands of cigarettes? Are women more 
superstitious than men regarding certain specific 
acts? and so on. Many purely educational ex 
amples are also used. 

The author explains through examples and dis- 
cussion the various statistical techniques that may 
be used in properly understanding and evaluating 
various kinds of experimental data. Emphasis 
is primarily on the practical use of statistical 
procedures. Experimental workers in many dif- 
ferent areas should find this a most helpful and 
necessary tool in their research investigations. 


Briccs, THomaAs H., Leonarp, J. PAaut, AND 
JustTMAN, JosrepH. Secondary Education. New 
York: The Macmillan Company, 1950. 468 
P. $5.00. 


This is a revision of a book first published in 
1933. Basic principles rather than facts are 
emphasized. Many changes have been made in 
this edition. The original chapters on compara- 
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tive education have been omitted and the mate 
rial on the historical aspects of secondary educa- 
tion has been somewhat expanded. A _ factual 
chapter on the composition of the secondary 
school population has been added 

Attitudes, mores, and interests come in for 
considerable discussion and much emphasis. This 
indicates the authors’ belief in their fundamental 
importance as outcomes of the secondary edu 
cation process. 

Altogether, this is a most stimulating book, 
well-written, and quite likely to further enhance 
the enviable reputation of the first edition. 


Epmonpson, J. B., Roemer, JoseEpH, AND BAcon, 
Francis I. The Administration of the Modern 
Secondary School. New York: The Mac- 
millan Company, 1953. 614 P. $5.00. 


This is the fourth edition of a text first 
published in 1931. For over two decades the 
previous editions have been probably the most 
widely used and popular texts in the field. This 
new edition brings all material up to date in 
cluding references, recent literature, and newer 
practices and thinking. 

All aspects of secondary school administration 
are covered in a most satisfactory, common- 


sense way. The authors seem to have a genuine 
insight into, and understanding of, what actually 
goes on in secondary schools. The book should 


adequately meet the needs ¢ 
administrators 

The authors consider the growth and develop 
ment of secondary schools, their functions, organ 


f secondary school 


ization, and management. Such aspects are dis 
cussed as school staff, daily schedules, budgeting 
and accounting, homerooms, guidance, discipline, 
school assemblies, student activities, publications, 
library, cafeteria, textbooks, records, evaluation, 
and so on. 

This is a valuable book to students and teach- 
ers in secondary schools as well as secondary 
school administrators 


GILMAN, Witsur E., Ary, Bower, And Ret, 
LorEN D. The Fundamentals of Speaking 
New York: The Macmillan Company, 1951 
608 P. $4.00 


The Fundamentals of Speaking covers every 
aspect of speechmaking: the speech, the speaker, 
his purpose, his subject, his audience, and the 
occasion. This book demonstrates the advantages 
of good speaking in every type of work, pro- 
fession, or career, and attempts to prepare the 
speaker for effective communication in large and 
small groups. 

The authors have tried to make the book as 
practical as possible through the use of many 
concrete examples, illustrative speeches and pas- 
sages, specific suggestions, bibliographic refer 
ences, and so on. 

Classroom teachers will find this an interest- 
ing and useful book to read “on their own.” It 
should result in improved classroom speech, 
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ordinary group and individual talking, telephone 
conversation, and public speaking as well. 


O’Brien, JoHn A. Sex-Character Education. 
New York: The Macmillan Company, 1952. 
me §.. $2.75. 


A number of individuals have contributed to 
this book on Sex-Character Education under the 
editorship of Profesor O’Brien. The author’s 
major thesis is that sex-character education is 
a much neglected function that should be the 
duty of the parents. Parents usually shun this 
responsibility but they are in a better position 
than teachers to perform this function. Many 
of our juvenile problems of today are traceable 
to this parental neglect. 

Many experts have contributed chapters to 
this well-written, sane approach to sex-character 
education. How to Tell Your Child About Sex 
by James L. Hymes, Jr.; J’ll Take Care of 
Teaching Sex by Ruth Hawthorne Fay; When 
Children Ask About Sex by the Child Study 
Association; A Boy Becomes a Man by the 
American Social Hygiene Association; Let’s Tell 
the Whole Story by Christopher; Pointers for 
Teen-Agers by Daniel D. Lord; Dates and Dat- 
ing by Esther Emerson Sweeney; and The Sex 
Factor in Character Training and Petting and 
Courtship by Max J. Exner. 

Altogether this is an unusually fine book for 
parents, teachers, and teenagers. The informa- 
tion is seemingly accurate, practical, 
presented. 

Dr. John A. O’Brien is a Professor of the 
Philosophy of Religion at Notre Dame Univer- 
sity and the author of a number of popular 
books such as Truths Men Live By, Paths to 
Happiness, Evolution and Religion, Paths to 
Christ, and so on. 


sanely 


SmILey, DEAN FRANKLIN AND GouLp, ADRIAN 
Gorpon. Your Community's Health. New 
York: The Macmillan Company, 1952. 454 
P. $5.50. 

Your Community's Health was _ formerly 
printed under the title Community Hygiene, the 
first edition of which appeared in 1929. How- 
ever this represents a complete rewrite of the 
older work. Its major purpose is to arouse 
citizen interest in public health. 

There are five sections with twenty-five chap- 
ters. Section headings are: A Record of Prog- 
ress, Controlling Health Hazards in Our 
Environment, The Community Attack on Specific 
Diseases and Disorders, Meeting the Needs of 
Specific Population Groups, and Agencies for 
Health and Welfare. 
charts, graphs, and photographs (120) 


Improving Numerous 
supple- 
There is a bibliog- 
raphy of pertinent references at the end of each 
chapter. supplementary list 
of films on selected health subjects. 


ment the reading material. 


There is also a 
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Biology, general science, health and elemen 
tary science teachers will find this an excellent 
reference, and source of information. The book 
is well-written, excellently illustrated with prac 
tical, accurate information upon many phases of 
individual and community health. 


SKINNER, B. F. Science and Human Behavior 
New York: The Macmillan Company, 1953. 
461 P. $4.00. 


This is an introductory book in psychology in 
which the main discussion centers around the 
question of whether the techniques of science can 
be applied to the study of individual and group 
behavior. The author examines this thesis in 
relatively non-theoretical analysis. In general, 
he applies his analysis to social behavior and 
social relations—both group and individual. 

Section I discusses the possibility of a science 
of human behavior. Section II makes a rather 
detailed analysis of behavior. Section III dis 
cusses the individual as a whole and Section IV 
the behavior of people in groups. Section V re- 
lates to controlling agencies: government and 
law, religion, psychotherapy, economic control, 
and education. The last section presents the 
problems of human behavior. 

Applying scientific analysis to human behavior 
will change many cherished beliefs regarding 
man’s place in the universe. Admittedly, the 
task is difficult and a long road lies ahead, in- 
volving possibly generations of human beings. 


Baker, Harry J. Introduction to Exceptional 
Children. New York: The Macmillan Com- 
pany, 1953. 500 P. $4.25. 


This is a complete revision of a book first 
published in 1944. Much advance has been made 
in guidance and programs for handicapped and 
exceptional children since 1944. New techniques 
have been applied by the medical profession. 
Schools have increased facilities for diagnosis 
and for special education. Teacher training col- 
leges have introduced new courses and complete 
curriculums for training of teachers specializing 
in various types of exceptional children. 

Part two considers the physically handicapped: 
defective vision, partially seeing, the blind, de- 
fective hearing, hard-of-hearing, the deaf, defec- 
tive speech, orthopedic handicaps, disorders of 
physical growth, lowered vitality, and miscella- 
neous physical conditions. 

Part three considers the slow learner, the 
mentally subnormal, the feeble-minded, the rapid- 
learner, and the mentally gifted. 

The remainder of the book discusses such 
problems as neurological and psychogenic dis- 
eases, behavior adjustments, and educational 
retardation. 

Altogether this book is a comprehensive study 
of the education of exceptional children, and is 
up-to-date, timely, and well-planned. 
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ScHEIFELE, Marion. The Gifted Child in the 
Regular Classroom. New York: Bureau of 
Publications, Teachers College, Columbia Uni- 
versity, 1953. 84 P. 


This is Number 12 of a series of publications 
entitled Practical Suggestions for Teaching. 
Earlier titles include Arey’s Science Experiences 
for Elementary School and Craig’s Science in 
Childhood Education. 

Chapter headings are: Identifying the Gifted 
Child, Current School Practices, Suggested En- 
richment Activities and Experiences, and the 
Teacher’s Role. Intellectual superiority and crea- 
tivity are evidences of giftedness. Objective and 
subjective evaluation both may be used _ to 
identify the gifted child. A _ gifted child has 
basic problems of environment and emotions that 
are in need of wise guidance. 

All sorts of school techniques have been used 
to do a better job in teaching gifted children from 
acceleration, special classes, individualized teach- 
ing, to enrichment in the regular classroom. An 
entire chapter is devoted to consideration of an 
enrichment program. The teacher’s role involves 
the teacher as a person, as a psychologist and 
counselor, as a teacher, and ability to work with 
parents, and school and community personality. 

All classroom teachers, even those minus in 
gifted children, will find this a useful publication 
to read. 


Jouns, R. E. anp Morpuet, E. L. er AL. 
(Editors). Problems and Issues in Public 
School Finance. New York: Bureau of Publi- 
cations, Teachers College, 1952. 492 P. $4.50. 


This is an analysis and summary of significant 
research ad experience in the field of public 
school finance by a Committee of the National 
Conference of Professors of Educational Ad- 
ministration. A number of outstanding men 
in school administration contributed to this 
symposium. It is possibly the most significant 
study of its kind ever made in the United States. 
The Public School Program by R. L. Johns and 
E. L. Morphet; Cost-quality Relationship of 
Programs of School Finance to the Reorganiza- 
tion of Local School Administrative Units and 
Local School Centers by Leslie L. Chisholm and 
M. L. Cushman; Taxation and Educational 
Finance by Eugene S. Lawler and Proctor 
Thompson; Characteristics of State Support 
Programs by Edgar L. Morphet; The Founda- 
tion Program and the Measurement of Educa- 
tional Need by Francis G. Cornell and William 
P. McLure; Local Ability and Effort to Support 
Schools by R. L. Johns; Federal Participation 
in the Financing of Education by John K. Norton 
and E. Edmund Reulter, Jr.; Fiscal Controls by 
R. W. Holmstedt; The Budgetary Process by 
Alfred D. Simpson and Ernest G. Lake; Finance 
and Personnel by Theodore L. Reller; Finance 
and the School Plant by W. D. McClurkin; 
Business Management-Accounting, Auditing and 
Reporting by John Guy Fowlkes and Abner L. 
Hansen. 
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Jersttp, Artuur T., HELFANT, KENNETH AND 


Associates. Education for Self-Understand- 
ing. New York: Bureau of Publications, 
Teachers College, Columbia University, 1953. 


54 P. $.85. 


This pamphlet discusses the role of psychology 
in the high school program. It is part of an 
effort to explore what the school might do to 
help young people understand themselves and 
acquire healthy attitudes toward themselves and 
others. It is based, in part, on a work confer- 
ence dealing with the teaching of psychological 
principles in the high school which was held at 
Teachers College in July, 1953 

Chapters are: Problems and Issues, The Teach 
ing of Values, The Counselor, 
Methods and Techniques, 
Training of the 
Professional Considerations, and 
Comment. 

This is an 
of great direct value to high school teachers of 


Teacher as a 
Qualifications and 
Administrative and 
Concluding 


Teacher, 


unusually stimulating pamphlet 
high school psychology and to counselors and 
guidance workers, and of much indirect value 


tc all secondary teachers. 


Counts, Georce S. Education and American 
Civilization. New York: Bureau of Publica- 
tions, Teachers College, Columbia University, 


1952, 491 P. $3.75. 


Education and American Civilisation “rep 
resents an effort to meet in the 
tion the challenge of totalitarianism—an effort 
to develop a conception of American education 
which will support the values of a free 
as clearly and effectively as the educational con 
support the 


field of educa- 


society 
ceptions of the totalitarian states 
purposes of despotism.” 


In this book Profesor Counts 

“traces the spiritual, 
and scientific development of American civili 
zation 

examines the 
our values-the Hebraic-Christian ethic, 
istic spirit, scientific method, rule of law, and 
the idea of democracy 

explores resources for building 


social, technological, 


sources and implications of 


human- 


educational 

programs 
appraises 

educational programs function 


community in which 


n this country.” 


the human 


Clinging blindly to the past is the surest way 
to lose the future believes Professor Counts. He 
further believes that we do not lack the resources 
material and spiritual, for building a great edu 
cation, an education that develops individual 
excellence, preserves the equality 
and political liberty, achieves an 
security and plenty, and supports an enduring 
world civilization of beauty and grandeur 

To what extent Professor Counts would ac- 
tually change the directions of 
American education, 
generation of school age with his concept of 


principles of 
economy of 


purposes and 


indoctrinate the younger 








438 


economic, social, philosophic beliefs, change the 
school curriculum, retrain the present school staff, 
and so on is not quite clear. Judging by his 
educational position in the past, he would be 
quite to the left of center. Seemingly his pres- 
ent position is not as extreme as 
ago. 

Altogether this is a well-written, challenging 
hook. In a true sense it is the philosophy of an 
idealist battling against the 
technological age. 


some years 


materialism of a 


Corey, STEPHEN M., HAtverson, PAu M., AND 
Lowe, E.izasetH. Teachers Prepare for Dis- 
Group Leadership. New York: 
Bureau of Publications, Teachers College, Co- 
lumbia University, 1953. 34 P. $0.60. 


cussion 


This pamphlet describes a method used by a 
group of teachers in West Orange, New Jersey, 
to increase their competence as discussion group 
leaders. Specific activities were planned and 
carried out during the training Prob- 
lems considered included: beginning a meeting, 
building the agenda, dealing with the excessive 
talker, handling conflict in the group, keeping 
things moving, keeping on the beam, the dominat- 
ing leader, and closing the meeting. Tape re- 
cordings were an important device used. 

This is an excellent pamphlet to be used in 
meetings of similar groups and by all persons 
serving actively or potentially as group discus- 
sion leaders. 


session. 


Corey, STEPHEN M. Action Research to Im- 
prove School Practices. New York: Bureau 
of Publications, College, Columbia 
University, 1953. $3.00. 


Teachers 


16) F. 


The scientific movement began to influence a 
few American educators about fifty years ago. 
Since this time much experimental research 
and problem solving has been carried out with 
relatively little effect upon American education 
and practices. A common complaint is that we 
have had a lot of educational research and have 
done very little with it. It is now recognized 
that this research has been done by professional 
students of education rather than by practi- 
tioners—school people actually on the job. The 
practitioners have not accepted the research of 
the professional student. 
others believe that 
research 


Dr. Corey and many 
what is needed is action 
research undertaken by practitioners in 
order that they may improve their practices. 
The people who actually teach children, super 
vise teachers or administer school systems should 


attempt to solve their practical problems by 
using methods of science. This approach has 
great psychological value. A major difference 


between action research and traditional educa- 
tional research from the motivation of 
The latter seeks the “truth”— 
to formulate generalizations of the. widest possi- 
ble applicability. Action 
) improve their own practices. 


arises 
the investigators. 
researchers primarily 
wish t 
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This is a most challenging, thought-provoking 
book and is descriptive of what may be one oi 
the most significant trends in education during 
the second half of the twentieth century. 

Chapter I differentiates action-research from 
traditional research. Chapter II describes and 
illustrates the process of action-research. Chap- 
ter III reproduces two action-research studies, 
one having to do with a supervisory problem, the 
other with an attempt to improve classroom 
teaching. In Chapter IV the relativity of re 
search quality is considered. Chapter V de 
scribes some of the conditions favorable to 
action-oriented experimentation. Chapter VI 
reports a graduate seminar that employed 
action-research as a learning method. Chapter 
VII considers statistics and sampling in action 
research 


NATIONAL CONGRESS OF PARENTS AND TEACHERS 
Moral and Spiritual Education in Home, 
School, and Community. Washington, D. C 
(1201 Sixteenth Street, N. W.): The Educa- 
tional Policies Commission, National Education 


Association, 1953. 28 P. $0.25. 
Teachers, parents, and P.T.A. organizations 
will find this pamphlet both stimulating and 


practical. It discusses an area that is being 
recognized more and more as one of greatest 
concern. It defines moral and spiritual values, 
lists some and explains how the home, school, 
and community may best foster moral and spir- 
itual values. Some moral and spiritual values 
listed are: (1) Human personality, the basic 
value, (2) moral responsibility, (3) institutions 
as the servants of man, (4) common consent, 
(5) devotion to truth, (6) respect for excel- 
lence, (7) moral equality, (8) brotherwood, (9) 
pursuit of happiness, (Suggestions are made as 
to how the schools may teach values), (10) 
spiritual enrichment. 


Brown, BI. 
Madison 
1953. 


Roaring River. 
Avenue) : 
250 P. $2.75. 


New York (210 


Coward - McCann, Inc. 


This is the 
search in the 


fictionized story of a geological 
3areli River region of India. 
Many of the incidents in the story are based on 
true accounts. An American geologist, Allen 
Grove, with a student Roger Fenwick, on sealed 
orders are parachuted into unknown jungl 
country. Kudra, a native boy accompanies the 
two. The sealed orders are lost and the trio 
working their way down a mountainous river 
run into all sorts of difficulties, many rather 
difficult to explain. In the end Roger finds what 
the group were supposed to find—coal—but also 
discover that the guide Kudra had been doing 
that they did not discover the 
coal and its sources. 


his best to see 
Torn between his primi 
tive and Christian beliefs, Kudra finally saves 
Allen and Rogers from death and brings better 
living conditions to his people. 
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Dr. Jonas Salk 
under March of 
Dimes grant. 

*Inoculation of = 
425,000 children In 44 states 
financed by March of Dimes. 

® Results of vaccine evaluation 
by University of Michigan ex- 
pected before 1955 polio epi- 
demic season. 

© Effectiveness of Salk vaccine 
being determined at a cost of 
$7,500,000 in March of Dimes 
funds. 
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ScreENcE WorKSHOP 
A Science Workshop of eleven sessions 
has been arranged for teachers of the Mid- 
Hudson region by the Division of Natural 
Science of the State University Teachers 
College, New Paltz, N. Y. Each work- 
shop consists of a lecture, followed by 
small group sessions divided according to 
. subject matter interest. These include 
hb tf (f the / Chemistry, Physics, Geology, Astronomy, 
Botany, Zoology and Science Education. 
Lecturers include New Paltz staff mem- 
M AR C fe bers, a speaker from industry and a visit- 
ing foreign student who is a science teacher 
0) J D i M F 4 from Pakistan. The program also includes 
an industrial field trip, a nature field trip, 
two sessions devoted to laboratory work 
ae I “4 and one devoted to teacher demonstrations. 
The program is under the direction of Dr. 


Donald S. Allen, Chairman of the Division 
of Natural Science. 
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SCIENCE comes alive 
with SVE filmstrips 


Join the thousands who have proved to themselves the value of augmenting regular 


instruction with specially prepared SVE filmstrips. They are authoritative, versatile, 


low cost, and were designed to fit your curriculum. 


A few of the many SVE SCIENCE filmstrips include . . . 


BASIC WEATHER—Int.-Sr. High (B & W). Original diagrams and photos 
explain basic scientific principles responsible for our climate and daily weather 
changes. Author: E. J. Wollman, M.A., Science Editor, SVE, former weather 
meteorologist U.S. Air Force. Individual titles: Why Does the Wind Blow? 
Why Does the Weather Change? Why the Seasons? Why Does It Rain, 
Snow, Hail and Sleet? Complete set, No. A426S—$12.00. Individual strips— 
$3.25. 


ELECTRICITY, MECHANICS, AND THE ATMOSPHERE —Int.-Sr. High 
(B & W). Photos and illustrations point out properties, characteristics, and 
uses of magnets, electricity, mechanics, and air. Produced in cooperation with 
Row Peterson and Co. Six individual titles: Electric Magnets, Electricity, 
Our Ocean of Air, Permanent Magnets, Simple Machines, The Air About Us. 
Complete Set, No. A427SA—$18.00. Individual strips—$3.00. 


THE EARTH AND THE UNIVERSE SERIES—Int.-College (B & W). 
Carefully executed drawings and photos introduce and explain the universe 
and the bodies within it. Prepared by John Sternig, M.A., Asst. Supt. of 
Schools, Glencoe, Illinois, and Lecturer in Astronomy. Seven individual 
titles: The Earth in Space, The Sun and Its Planets, Earth’s Satellite—The 
Moon, Comets and Meteors, Stars and Galaxies, Constellations, Work of 
Astronomers and Space Travel. Complete set, No. A487S—$21.50. Indi- 
vidual strips—$3.50. 


We Invite You to see for yourself . . . 


Complete and mail the coupon below today to secure any of these filmstrips 
fora 10-day “no obligation” preview. Many more outstanding filmstrips are 
described and illustrated in the 56-page SVE Educational Catalog. Request your 
FREE personal copy today along with the 
booklet, “Teaching With A Filmstrip.” 





SOCIETY FOR VISUAL EDUCATION, INC. 


(A Business Corporation) 





Society For Visual Education, Inc. S.E. 
1345 Diversey Parkway, Chicago 14, Illinois 


Gentlemen: Send the filmstrip sets indicated below for a ‘“‘no obli- 
gation’”’ preview. I will either return the sets within 10 days or 
ask that you bill me (or the school) for them. 


For preview—No’s. 
( ) Free Educational Catalog. 
( ) “Teaching With a Filmstrip” booklet. 











Patronize our advertisers. Tell them that you saw their advertisement in Science EDUCATION 








